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BBenenue.

CeroaHs st Xouy NpeACTaBUTh BaM BTOPYIO JICKIIHUIO W3 KA ce3oHa 2016-2017 rr.

Ecnu ecth ciymareny, KOTOpble IPUCYTCTBOBAIM Ha MEPBOI JIEKLIMK, OHA Ha3bIBasach "MupoBo33penue u MupoyctpoicTBo", To
MPOJOJKEHHE OYIEeT ISl HUX JIOTMYHO U MOHSTHO, TaK BCE JICKIIUU 3TOr0 C€30Ha B3aUMOCBSI3aHBI.

JUist HOBBIX CITyliaTesneid MHe MPUAETCS MOSICHUTh HEKOTOPhIE MOMEHTBI MUPOBO33PEHHUS, YTOOBI OBUIO MOHATHA OCHOBHASI HUTh 3TOH JICKIIUH.

B nponuioit nexkiuu s roBOpUIL, YTO 3eMJIs SIBJISIETCS KUBBIM OPTraHW3MOM, B KOTOPOM B KaU€CTBE KJIETOK BBHICTYNAIOT KAaMHHU.

Kamnu, kak v HaIlly KJIETKW HETIOJIBMOKHBI, ITUTAIOTCS OHU HE(THIO, TaM e, Kak JInMda IPUCYTCTBYET U BOJA.

W 4ro Te KaMHH, KOTOPBIEC BEIXOAST HA MTOBEPXHOCTh 36MJIM U CTAHOBSITCS B ONIPEIIEIEHHYIO TOUKY, 00pa3yIOT CUCTEMBI CBSI3H YEIIOBEKA C 3eMIIEH.
DT0 3aMeuaTenbHO Mbl IOCMOTPENH B IpeablayeM qoknaae Baguma Kapuesckoro "Kamuu u meranutel CeBepo-3anannoi Poccun".

MBI 10 OTHOILIEHHIO K KAMHSM SIBJIIEMCS] HEOOKHUTEISIMH, TO €CTh Mbl KHMBEM Ha HEOE U UIMEEM HEKYIO MOJIBUKHOCTh OTHOCUTEIBHO KaMHEH.
[Toromy uto HE-BO, 310 rpanuna ecrectsa (H-rpanuiia, E-ectectBo) bonbmoit XKuzuu (b-0b1Th, O-KOIBI0 KU3HM).

B 3TOM MHPOBO33pEHUH, UTO s pa3CcKa3blBaJl IPOILIBIM pa3, OrPOMHEMIIIYIO POJIb UTPAET S3bIK, CUCTEMHBIN A3bIK JKU3HU.

A TyT cablan MeJIbKOM, Mepe]] HayalioM JICKIIUU, TIPO PYCCKHUH SI3BIK, YTO CJIOBO "HU3", HE PYCCKOE CIIOBO.

He cymiectByeT He pycCKHUX €JI0B, HE CyIlIeCTBYeT!

Pycckuii s13b1K caMblil APEBHUM, OH JPEBHEE CAHCKPUTA, U BCE CIIOBA, B TOM YHCJIE U CUCTEMHBIE,

1 cJ10BO "HU3" U "HIKHUK", 3TO a0COIIOTHO PYyCCKOE CUCTEMHOE clIOBO JKH3HH.

He cuuraiite pycckuii HAIMOHAIILHOCTBIO.

Pycckuii 5T0 HE HAIMOHAIBHOCTb.

PVY-Cb, st0 sneprus ynpasnenus (P-sneprus, ¥Y-npasnenus) copmemménnas ¢ JKuznpio (C-coBmecTHO, b-)XKu3Hp)

Pycckuii 3T0, BO3MOKHOCTh YIPaBICHUS KHU3HBIO B OOJIBILIEM CMBICIIE, YEM ITPOCTO €J1a.

Urto6s! opranuzoBath JKu3Hb B 6osbiirie GopMbl Hy)KHA SHEPTHUs, U HYKHa HHPopMaius, HHPopMalroHHoe rnose XKu3Hu.

Tak Bot PYCBb, 1o cytu nena, 0003HayaeT TeppUTOPUIO HAa KOTOPOH JIFOJM MOTYT ObITh 00beAnHEHb! B ['opoaa, Ctpansl u LluBminzanuto.



§1 Tpu nousiTusa HeoOXoaAMMBbIe 11 MoHUMaHus Besiukoro Ilorona.

CeropHns 51 BaM pa3ckaxy mnpo Benukwuit [ToTon, B MOéM OHUMaHNUU, HA TOM MHPOBO33PEHHE, UTO S BaM pa3cKasaj paHee.
[TpounTath 3TO MUPOBO33PEHHUE MOKHO IO CChUIKE: http://softelectro.ru/mir/mir.html

Ho, npexne yem, MHe HadaTh pa3cka3biBaTh 1po Benukuii [loTom, s 10JKeH pa3cka3aTbh O4EHb KPaTKO, TPU NOHATHS.

1.1 Ilonsitue IlepBoe. Huxa paspurus LHuBuiamszanuu.

Benukuii [ToTor, 310 noHsATHE, CBA3aHHOE C LIMKJIOM Pa3BUTHUS LUBUIIU3ALIUEH.

On He cBa3ano Hu ¢ Knerkoii, Hu ¢ YenoBekom, Hu ¢ ['oposiom, Hu co CTpaHoM.

OHo cBs3aHo ¢ [{uBunn3amuei.

Benukuii [Totom 310 ¥ ecTh OOJIBIION BEIOPOC YHEPTHH, KOTOPBIA CO3AaET HOBYIO IMBHITU3AIINIO.

To ecth 12 ThICS4 €T Ha3a/, Ha Hallel MaTyIike 3emie OblIa cO3/laHa Hallla [UBUIIM3AIHS, B KOTOPOI MBI )KUBEM.

U cBszano 310 codbiTue ¢ Benukum [loTonom.

3710 OBLIO TPAaHIMO3HOE COOBITHE, OT KOTOPOTO OCTAIOCh TaKOE OOJIBIIIOE KOJIUYECTBO CIIEIOB, YTO UX MPOCTO HE BO3MOXKHO HE 3aMETHUTh.
U ceromHs s mokaxy BaM Bce TapaMeTphl IOTOMA, KOTOPBIE KaXK kI U3 Bac, IPOCTO 3/IPaBbIM YMOM, CMOXKET IMOHATh, KOTJIa 3TO COOBITHE MPOU3O0IILIO,
YTO OHO U3 ceOs MPEACTaBIII0, Ha CKOJIBKO MOAHSIICS YPOBEHb BOJBI, U YTO IPOUCXOAMIO B TOT MOMEHT.

Ho, npexne, uem Bce 3T0 BaM 0OBSICHUTH, 51 IOJDKEH Pa3CcKazaTh, Kak MOTOI CBSI3aH C IIMBHIIA3AIUCH.

Passutne mo6oii XKuzau HUICT UKIaAMHU, KOTOPBIC 3aKIIH0YA0TCA B TOM, YTO €CTh OIUH MOMCHT, KOT'la HAKAIIJIMBACTCA IMMOTCHIMAJIbHAA SHCPIUAi,
" €CTb MOMCHT, KOI'la 3Ta SHEPIUsa pCain3yCTCH.

B nanHoM ciydae ynpoIii€HHbIN nuKI pa3BuTus JKU3HU Noka3aH Ha puc. 1

Puc.1 Ynpoménnslit 1iukn pazsutus JKuzHu.

[y

OBmxeHune

MoTteHumnan



[TosicHio 31O MpuMep nukia pa3Butus JKu3Hu Ha netsx, B JleTckom cany.

ety ¢ yTpa npuIuM B caj.

OHU MOJIHBI KU3HEHHOW YHEPTUU U TOTOBBI TBOPUTD, PEATM30BAThH ATY SHEPTHUIO.

OHu HayaIM CTPOUTH 3aMOK U3 KYOUKOB.

K 06emy oHM MOCTpOMIH KPACUBBINM 3aMOK, YCTAIH, IIOTPATUIIN SHEPTUIO U UM HYKCH OT/bBIX.
OHHM yXOAST JOMOM, 3apsyKaThCsl HOBOM MOTEHIIMAIBLHON YHEPIUEH BO BpEMs CHa.

Yro IMPOUCXOAUT B TOT MOMEHT, KOrga ACTH YIIIA craTh?

B 3TOT MOMEHT 3aMOK HaUYMHAIOT pa3pylliaTh.
Bsl nonumaere, Hactynaet sHeprus MHD, s Ha3piBaro €€ noTeHIMalIbHON SHEPTUEH Uiu dHeprus Xaoca.
JBuxenue, oto sHeprus [lopsaka, a [Toreniman sueprust Xaoca.

Yro 3gaunT Xaoca?

[loTenuuan, HanpuMep, 3TO HATSXKEHUE POraTKH, a JIBUkeHne — 3TO MOJET KaMHsI, KOTOPBIM JIETUT U MEHSET MUP.
Korna kaMeHb JIETUT, Y HETO €CTh LIeJIb, U Y AETEN €CTh LIEJIb TOCTPOUTH 3aMOK.

3aMOK J10JIKEH ObITh pa3pyllieH, 3TO AECTPYKTUBHOE IEHCTBHE, 37100HO€E JIefiCTBHE.

Ot0 KaTacTpodbl, BOWHBI, 00JI€3HU, BCE HAZIO CIOMATh U Pa3doUTh, Xaoc.

Bc€ Haio nonenuTe Ha MEJNKKE YacTH: HAYKY, SA3bIKU, HAPO/BL.

W3 ogHOrO 4em0BeUeCcKOro A3bIKa CKa3aTh: y HAC €CTh PYCCKUM, YKPAUHCKUN, HEMELIKUHI U JIp. S3BIKH.
Jla HEeTy TaKHuX SA3BIKOB!

Ha 3emie cymiecTByeT €IMHCTBEHHBIN SA3bIK, €AMHCTBEHHBIH !

On nassiBaercst YEJIOBEUECKUM, npyroii s3b1k, k mpumepy, COBAUMIM.

OcTanpHble BApUaHTBI, 3TO UICKYCCTBEHHO MOJEIEHHBIEC TPAaBUJIAMHU, YEJIOBEUECKHUN SA3BIK.

[Tonenénnsie npaBunamu YAPOMYTUS u YAPHOU UCTOTH.

YapamyTue, 3TO MepecTaHOBKH CUCTEMHBIX 3BYKOB (CJIOTOB) MECTaMU, IO OMPEACIIEHHBIM TTpaBuiaMm,

a Yapnas HcToTh, 3TO 3aMeHa CYITHOCTHOW OyKBBI IPYTOM CYTHIO.

Takum oOpa3om ObLITH CO37aHBI OOJIBIIMHCTBO S3BIKOB.

Hanpumep, apabckue Myapenbl co31anu CBOM S3bIK, IPUMEHUB ONpeAeEHHbIC TPABHUIIa YapaMyTHUs K PYCCKOMY SI3BIKY.

Pazpymaromee neiicTBre T0KHO CO3aTh MOTEHIMAN U MTPEIOCTaBUTh OoJIbIliee pa3HO0Opa3ue MUpy.

3amok OyaeT pa3pylieH, 00s3aTeIbHO Pa3pyIIeH.

Ecnn He pa3pymnTh 3aMOK, TO AETH IPUAYT € yTpa B CaUK, & BOCIIUTATEIN CKAXKYT:

"Jleru! BbI co3manu caMblii KpacuBBIN 3aMOK, MBI €0 MOKPBLIN JIAKOM, M KpacuBel 00JIbIlle CO3AaTh Helb3s."



Uro Tornma 6yner?

D10 OyIeT CMEPTh MUBUIN3ALNH, €€ PA3BUTHSL.

Brl monumaere, a 4To TOrJa HaM JI€N1aTh, €CJIM Mbl JJOCTUIJIU TIPEiesia Pa3BUTHS.

MBI NpHIILTH TIOJHBIE YHEPTUEH, XOTUM TBOPHTH, @ HaM MTOCTABUJIN U0J1a, MAaB30JIEH WIIM YTO-TO TaM eIe.
Cosznanu maMsITHUK, ¥ CKa3aiau BCE, OOJbIe HUYETO JIeaTh U He Hallo, Oy/IeM JKJIaTh KOHIIA CBETA.

[ToaTomy, BcE 4TO OBLIO CO3IAaHHOE IO HAC JOJKHO OBITH pa3pyIIeHO.

Bbl noHnMaeTe camu, 4TO M IOM CTPOs, MOKHO BCE BpeMs IIOANUPATh U yJIydllaTh CO3JaHHOE.

Ho, HacTynuT Takoii MOMEHT, KOI'1a Bbl IIOMMETE, YTO HY’KHO CHECTH M Ha4aTb CTPOUTH 3aHOBO, MHAYE YK€ HE PEaIM30BaTh CBOM ITOTCHIUAI.
IIpu aTOM BCeraa UCIoIIb3yeTcsl HOTEHIIMAN HAKOIUIEHHBIN aMSThIO IIOKOJICHUH.

[Touemy, koraa AeTH NPUAYT HA CIEAYIONINH IeHb, OHU MOCTPOAT OoJee TyUIInii 3aMOoK?

Otser nousteH. [Toromy, uto y HUX ecTb [lamsTh.

JIro6as cucrema, obnajaromas NamsThio, ClIOCOOHA pa3BUBATHCS.

[TamsATB, 3TO OTHENBHAS TEMA Pa3roBOPa, POIb KOTOPOH B IIMBUIIM3AIIMH OTPOMHA, TAMATh Mepeaa&Tcs HaM OYeHb MHOTUMH SHEPTeTUYECKUMU KaHAIAMH.
Hanpuwmep, ¢ortorpadueii, KHUTON 1 JPYTUMH HOCHTEISIMA HH(POPMALINH.

AndaBut npuaymany, 4To0bl BOCIPOU3BOIUTH 3BYKOBYIO BOJTHOBYIO SHEPIHIO, a, CIIEI0BATEIbHO, U IEpPeJaBaTh €€ BO BPEMEHH.

A xorja He Obl1O andasuta, ckazkaMu, MUGaMH, JIETCHIaMH.

Ho, camas rmyOuHHas 3HEpreTuyecKkas namsaTh, KOTopas UAET K HaM Yepe3 ThIcsueneTHs, 3To Hauu Crosa.

Bot cnoBa MAMA, ero npou3HOCHIN TaK K€, K IPUMEPY, CTO THICSY JIET Ha3a/, U T€ JIFOAX BIOKUIH B 3TO CJIOBO CBOXO 3BYKOBYIO 3HEPTHIO U CMOIJIN
repenarh €€ HaM.

OHM PaKTUYECKH 3aKOHCEPBUPOBAJIN 3BYKOBYIO SHEPTHIO U MH(OpMAIHIO B He€ BIIOKEeHHYIO B Karcyny- CJIOBO, u Ham e€ nepeaainu.

W Mb1 yepe3 cTo ThICcsU JeT roBopuM ciioBo MAMA 1 noiy4aem 3Ty SHEPTUIO U IOHKMaeM, 4TO OHa 0003HayaerT.

W Hayuuii Hac 5TOMY He B LIKOJIE€, MBI YK€ IIPULIUIMA B IIKOJIY C 9TUM YMEHUEM U 3TOU IMAMATBIO.

)41 T€, KTO IIBITAKOTCA U3MCHUTH CJ'IOBa, IO CYTH XOTAT YHUYTOXHUTDH IMMaMATh O HAIUX IMMPEAKAaxX W HaIIl HI/IBI/IJ'II/IL’.aIII/IOHHBII\/'I OIIBIT.

Eciu Mbl rOBOpUM O IIUBUIIM3AINH, TO €€ TOBTOPSIONINIICS aKTUBHBIN IIUKI pa3BuTUs coctasisieT 6onee 25 000 net (maccuHbIit ok. 100-130 Thic. n€eT).
OTO UK Pa3BUTHS UBHIIN3AILIUH ONPEAETIEH BO MHOTUX (PUIOCOPCKUX HCTOUHUKAX.

B yactHOCTH, B Benuueckoil punocoduii Takoit nepros Ha3piBaroT CyTku CBapora, To €CTh OJUH JIeHb )XKU3HU bora.

Cytku Capora coctaBisitoT 25920 ner, 3a KoTopble 3eMiIst TPOXOAUT 16 uepTOroB(3MOX) Pa3BUTHUS.

B actponorum, Takxe, MOTHBIN aCTPOJIOTHIECKUN TOJT paBeH 25 920 yiet, 3To MOTHBIA 000POT 30IMAKATHFHOTO KPYyra, COCTOSIIETO U3 12 co3Be3nuid.

B actponomuu 370 I[11aTOHOB roj1, NepuoI, 3a KOTOPBIi Mpereccusi OCH 3eMIId COBEpIIaeT MOJHBINH 000pOT, U ONPENEIIsiio OHU ero 25 776 rogamu.
Ckopee Bcero 3Ta Mnpereccusi ecTb HadJI01aeMoe HaMU BpallleHHne pyKaBa raJlakTUKH, B KOTOPOM HAaXOJUTCS Hala 3eMJsl.



Puc.2 Cyrku CBapora, cocrosiue u3 16 uepToros.

OTcrofa MOBTOPSEMOCTh POXKIACHHSI IIMBUIIN3ALIUN COCTaBiseT nepuos 6omnee 120-160 Toeicsy ner,
¢ 25 000 JeTHHM aKTHUBHBIM IIHKJIOM.

Ecnu paccMarpuBaTh SHEPTETUKY IIUKJIA PA3BUTHSI dKU3HU, TO OHA MOKET OBITh MPEJCTABIEHA BOCBMbIO OKTABHBIMU YHEPTHSIMH.

Bepxnsis yacTb koseca PA, nmoka3siBaeT kuHeTH4ecKyto suepruto, 3to CEBEP, cuna nyxa, 6or I'OP (o erun. Mug.) ¢ CMMBOJIOM MATUKOHEYHOM 3BE3/IBI,
aTo HOoTa JIS, MeTamn cepebpo, CTUXUS BO3AYX, SHEPTHS DJIEKTPUUECTBO.

HwxHss yacTh- notenumanbHast sHeprus, 1o FOI', 6or CET (mo erun. mud.), OCHOBHasi SHEPrusi XUMHsI(OKUCIIEHHUE), CTUXUS 3eMIISL.

Ecnm mocMmoTpuTe mo auaroHanu kKoseca, To Xaocy npotuBoctout [lopsinok, Cery mpotuBocTouT 3BYK, Bo3ayxy 3emms, Oruro Boma.



Puc.3 DuepreTudeckuii kpyr nukiia pa3putus XXuzau. Komeco PA.

Pacxof aHepruun Ha Hebo KuHeTuyeckast 3Heprua
npusefeHve mvpa B [opsaok. Cesep OteuectBo (OTeu)
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3ByK JIEHCTBYET B IUIOTHOW MaTEpHH- B TEAX, a CBET ACHCTBYET B pa3psHKEHHON MaTepuu- B cepax.
Ecnn nocMOTpeTs 0 CHCTEMHBIM 3BYKaM:

TE - TBepi0€ ecTecTBO, COBEPIICHHBIN(B3POCIBIi) 3BYK

ET -ne TBepzioe ecTecTBO, MOJIOJIOE, MOJIOJION CUCTEMHBIN 3BYK.

Tak Bot C-B-ET, 310 3Heprus coBmemmenHas B ET, B pa3psikeHHo0M Monooi, 6echopMeHHON MaTepueii.

1.2I1onsiTe Bropoe. luBunuszanus boabmas 7Ku3Hb.
Bbosbmiast )KuzHe, 3T0 BTOpoe NOHATUE, KOTOPOE MHE HYXKHO BaM OOBSICHUTb.
YroOsl roBopuTh 1po [lororm, HYKHO 00BACHUTB, 4TO Takoe bonbmas Ku3He.

Bonbmas Ku3ue GpakranbHO cOCTOUT U3 MeHbIINX JKHU3HEH, a MeHbIINE U3 e 00ee MEHBIINX.
@pakTallbHO 03HAYAET TO, YTO PUCYHOK MeHbIlel JKU3HN HUUeM He OTIMYaeTCs OT PUCYHKA OOJIBIION XKU3HHU, KpOME MacuITada.

Ha pI/IC4 IMOKa3aH IpoHecC ACIICHUS KIICTKH, KOTOpLII;'I YUYCHBIC HA3bIBAIOT MuTto30oM.
Kierku cocTaBiaseT MEHBIIIHUM 3JIEMEHT JKU3HH, U3 KOTOPBIX MbI COCTOHNM.
Kierka sBaseTcss caMOCTOSITEILHOMN JKN3HbIO, 1 MbI KOIr'Ja-TO OBLIH O,HHOﬁ MaTepHHCKOﬁ KJICTKOM.

Puc.4 Jlenenne KiIeTKU Ha ABE MOJ00HBIX. MHUTO3.

WUHTepdasa (G,) Mpodhasa MeTtadpasa

Kinetochore
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Ora KkJeTKa Oblla HaM JIaHa OT MaTepu(3eMJiIn), OHa ObLIa OIJIOOTBOPEHA OTIOM(HEOOM), TO ecTh OT Matepu KA u nyxa PA.

Korna kieTka onno10oTBopeHa 0Ha BXOAUT B OMOJIOTMYECKOE 110J1€ 3€MIIH, 3TO OMOJIOTHYECKOE I10JI€ ONPEEIISAET IPOLECC PA3BUTHSL 3TOM KJIETKU B OPraHU3M.
Krnerka ucnone3ys nBe crivpaibhbie Mosekysbl JIHK, kak KoppensiuoHHbIe KIIIOUX K MO/ ITYMOBOM CBS3H, JUIsl MpUeMa UH(POpMAIMKU OT BHEILIHETO MOJIS
KU3HU.

[IpoekT pa3BUTHS YETOBEKA, OT OJJHOM KJIETKU K OpraHu3My, HEe MOXeT ObITh moMenIéH B 1Be MoJiekyinbl JJHK, Tam npocTo HeT 11 3Toro mecra.

Kpowme Toro, B mporiecce MUTO3a, KJIETKA ICIUTCS Ha JBE MOI0OHBIE KJIETKH, KOTOPbIe a0COIIOTHO OJIMHAKOBHI M €l HY)KHO BHEILIHEE MOCIOHHOE yIIpaBIeHUS
pa3BepTKOil B OMOJIOTHYECKUI OPTaHU3M.

Takum 00pa3oM KIleTKa SBISETCS YHUBEPCAIBHON OMOJIOTHYECKOM KU3HBIO, CIIOCOOHOM 00BEIUHATHCS B OMOJIOTUYECKUE OPTaHU3MBI IO ICHCTBUEM
nH(popMaluy OGHOIOTHYECKOro MO 3eMIIH.

Hoctyn k 3toii uapopmanuu: ITAPOJIb u JIOI'MH, sBnstotcst ne monekynsl JJHK.

B coBpemenHO# paguocsssu ¢ 80-x ro10B IPOILUIOro BeKa HCIOIb3yeTCs TAKOM BUJ CBSI3U, OCHOBaHHbIN Ha cBepThIBaHUs curHaia 0 wiu 1 co cnupanbHbIMU
KOPPEIALMOHHBIMU KIIFOUAMMU.

OTOT c110Cco0 CBSI3U MO3BOJIIET IPUHUMATh CUTHAJIBI U3-110/ LIIYMOB, TO €CTh U3 CMECH C OECKOHEUHBIM KOJIMYECTBOM JPYIMX MEIIAIONIUX CUTHAIIOB.

Ha Taxoii cBsi3u ceronns paboTaeT CIyTHUKOBAsi HABUTAIMOHHAS CUCTEMA MMO3ULIMOHUPOBAHUS, B KOTOPOI HE 3Hasi KOPPENISIUOHHBIX KIIFOUYEH, Bl HE CMOMKETE
BBIIEJIUTh HYKHYIO HH(OpPMALINIO U3 IIyMa.

[TepBoii keTkOM YenoBeka Oblila MAaTEepUHCKAs KIJIETKA, U €€ BO3PACT KaK MUHUMYM - BO3PacT MaTepH.
Uepes HEKOTOPOE BpeMs, MATEPUHCKAS KIIETKA, Pa3IEIUTCs Ha ABE OJUHAKOBBIE KIIETKHU.

Kyna neBaercst maTepuHcKas KieTka?

Ona HHMKYJa HE EBAETCs, UX MPOCTO CTAHOBUTCS JIBE.

Ckaxxurte MHeE, Kakasi U3 HUX cTapas, Kakas Mojoas?

Onu 00e oMHAKOBBIE, MOYKHO CKa3aTh M CTapble, U MOJIOJbIE OJJTHOBPEMEHHO.
[Iporecc neneHust Ha ABa BCErAa CO3/1aeT ce0e MOT00HBIX.

Hanpumep, ecnu Bo3pMETE HOTY COJb U TIOJIEIUTE HA JIBA, IOTYYUTE CHOBA HOTY COJIb.
HGHGHI/Ie WA YMHOXCHHE Ha IBA HA3bIBACTCSA OKTABHBIM.

HpI/I OKTaBHOM JICJ'ICHI/II/I(YMHO)KCHI/IC) I/IH(I)OpMaI_II/IOHHaSI CYHIHOCTBb SHCPIUru HC UBMCHSACTCA, 9TO U €CTh OCHOBHOM IIPUHIUIT q)paKTaJ'ILHOCTI/I.

31ech MpOXoauT "HUTH OeccMepTHs", Tak Kak MpHU JAeJIeHUEe KIETKH, CTapast KJIeTKa MPEBPaIaeTCs B 1B HOBBIX.
To ects "Tpynuka" cTapoil KJIETKH Bbl HE HAUAETE, a 3HAYNUT BCE CYHIECTBYIOIINE HBIHE KJIETKH UMEIOT Bo3pacT Hamero Pona.

JlaBaiiTe pacCMOTPUM YeJI0BEKA KAK MHOTOKJIETOYHBIN OpPTraHU3M.



Ecnu BeI XOTUTE M3y4aTh MHUpP, TO 3TO MOKHO JIeJIaTh HAa Pa3HbIX YPOBHSIX.

CamMblii r1yOOKH ypOBEHb, 3TO KOJ/Ia BBl HAUMHAETE CMOTPETh BHYTPh C€0s1, KaK Bbl YCTPOEHBI M YTO TAKOE Ballle BHEIIHHE CO3HAHUE.

[ToTom BBl CMOTpHUTE Ha YPOBEHB KaK BbI )KMBETE B TOPOJIE, @ IOTOM KaK BO BCEICHHOM.

Brl ke He OyzaeTe orpuniath 4to Bama JKu3Hbs npoxoaut B ypoBHsX: Knerku, Oprana, Uenoseka, Cembu, Opranuzaiuu, ['opoga, Ctpansl, [{luBunuzanum,
Bcenennorn.

To ecTpb BbI 4acTh BCEro 3Toro!

U BBI MOKETE HAWTH ce0s KaK Bora, KOrjaa moCMOTPHUTEC BHYTPb CaMOI'O ce6;1, BBI )K€ KOPMHUTEC TPUIIJIMOHBI KIIETOK U 3a00THUTECH O HUX.
B Bamiem BHEIIHEM CO3HAHHHU €CTh YTO-TO EO)KGCTBGHHOC, MO0 OTHOLICHUIO K BallIEMYy TCIIY.

U B ToxE BpEMs, KOraa Bbl HAXOJUTECH B ropoac UIIU BO BCGHGHHOﬁ, BbI MaJICHbKAaA KJIETKA, O KOTOpOﬁ KTO-TO 3a00THUTCH.
HOJIY‘-I&CTCH MbI ¢ boroM cocraBisieM eIuHOE OCJI0€C, TaK KaK Mbl HaCTHIIBI €TI0 TCJIA.

YenoBeK SIBISETCS CHCTEMHBIM O6L€I[I/IH€HI/I€M KJICTOK, KOTOPOC UMCCT ATy pOXKACHUA, 1aTy CMCPTH, UM, CBOIO 4aCTOTY,

CBOH IIBET, CBOIO HOTY, pabOTy, MHUIMAIU3HUPOBaHHbIE 00s13aHHOCTH B bonbmeit XKuznu u mp.

ANropuT™ JEMCTBHS CTBOJIOBBIX(JETCKUX) KJIETOK B OpPraHU3ME YeJIOBEKA, aHAJIOTUYEH aJITOPUTMY pOCTa JETEN B rOpo/Ie.

To ectb Bce cTBOJIOBBIE KJIETKH OJUHAKOBBI U CMOT'YT cTaTh (AU(PepeHInpOBaTHCS) B HYKHbIE OpraHU3MY B JaHHBIII MOMEHT TKaHH.
Tak ke 1 1eTH B TOPOJE, CTAHYT TEMHU, KTO HY’KEH TOPOY.

I'opon sBisieTcst bobioi 6M0TIOTHYECKON KU3HBIO, KOTOPast UMEET CBOE UM, IaTy POXKJICHHUSI, 1aTy CMEPTH, CBOIO POJIb B TOCYIapCTBE.
l'opona 1o Menpyaiux moApoOHOCTEH MOBTOPSIOT YETIOBEKA.

OHU TOSIBIISIIOTCS] OT OJTHOTO YEJIOBEKa, KOTOPBIN MPUIIEN U cKazall: "31ech OyeT ropoj, BOTKHYB B 3TO MecTo nepsbid KOJI".

Jlanee B HUX MOSIBISIFOTCS] OpraHu3anuu(opransl), poxaaercs bonbmas JKXu3Hb, CO CBOMM JTUIIOM U XapaKTEPOM.

JIumo roposia coxpaHsieTcsi MHOTO JIET, JaKe TOTAa, KOI/1a BCE €ro JKUTEIN MHOTOKPAaTHO MMOMEHSIFOTCSL.

Bot Cankr-IletepOypr, nMeeT cBOE JIMII0, U OHO HE TOX0XKE Ha JTUI0 Topoa MOCKBBI, TOpoia UMEIOT U CBOM BHEITHUH BUJI, U XapaKTEPHI.
OHU MOTYT JAPYXUTH U COPUTCS, U KKJIbIN U3 HUX BBIMOJIHAET 33JaHHYIO(MHULIMATM3UPOBAHHYIO) POJIb B TOCYIapCTBE.

lNocynapctBo emié 6omnee bonbiast JKu3Hb, 4emM ropoji, OHO COCTOUT U3 TOPOJIOB, U TOXKE 001a/1aeT BCeMH aTpulyTamu ouonaorunyeckon XKuzHu.

HaubGonee kpymHoe 6uonorunueckoe o0beIMHEHNE KJIETOK Ha 3emMie, 3To [{uBunm3arusi.
[{uBUnM3aIMs COCTOUT U3 TOCYAAPCTB, KAXKI0€ U3 KOTOPHIX BBHIMOIHSIOT 33JaHHYIO POJIb B IIUBUIM3AIIHH.

s posxxnenus bonbioit XKusuu, 'opona, I'ocynapersa, LluBunuzanum, Hy>kHa HH(OpMAIIMOHHAS CTPYKTYpA.
WNudopmanivonHasi CTpyKTypa co3JaeTcs JUIMTEIbHOE BpeMs U 1715 e€ MoiepKaHus Hy)KHa SHEpreTHIecKasi OCHOBa, J0CTaTOuHOe KoiandecTBo PE-sHeprum.
[MuBminzanus, camas sHepronorpedstomas ouonornueckast bonbmas JKus3sb.

Ceromust Mbl 1 Oyem roBoputh o LluBmnmsanum, kak o bonbmoit bruonorunueckoit XKusnu, u paccmarpusath [lortor,
KaK HEpreTUYeCKUid BCIUIECK poxaaromuil [{uBunmnzanmro.



Ha puc.5 nmokazansl cdepsl yenmoBeka (MUPHI), YaKpbl TYIIH, © COOTBETCTBYIOIINE UM HOTHI M YaCTOTHI HH(pa3ByKa.
YesoBek, 3TO BCEJICHHAs KIETOK, UMEIOUIAst CII0KHEHIIYIO CTPYKTYPY, CIIOCOOHYI0 00beIuHATHC B bosnbime JXKu3Hu.
duznuecKuil MUp YeloBeKa, yakpa Mynaaxapa, siBIseTCs OCHOBHOM TPAHCIIOPTHOW CHUCTEMOM, UCII0Jb3yEeMOM APYTMMHU BEPXHUMHU MUPAMH YEJIOBEKa.

Puc.5 Cdeps! uenoseka.
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JAHK MoneKkysbl KIETOK, SIBISIOTCA CIUPATbHBIMU KIIFOYaMU KOPPEISLIMOHHON CBA3H,

MO3BOJISIFOIINE KIIETKaM BBIIEIATH HY)KHYIO0 HH()OPMAIIHUIO U3 BHEIIHEr0 HHGOPMAITMOHHOTO TIOJIS )KU3HHU.

3apopIy OMOJIOTHYECKUX OPTaHM3MOB HE CITOCOOHBI pa3BUBATHCS, €CJIM BHEIIHEE HH(POPMAIIMOHHOE MOJIe OYAET SKPAaHHUPOBAHO.
MHOTrouHCIeHHBIE YKCIIEPUMEHTBI OMOJIOTOB MOATBEPKAAIOT ITO.



Puc.6 JHK Monekyna KJIeTKu.

1 0GOPOT CNMPANK = 10 KOMWTIRMEHTADHWE NAP = 3 4 Hv

Gonmuan Gopoanes Manan (vwopean) Gopoinys

I'opona, kak ¥ Bce JKUBbIE OPraHU3MBbI, UMEIOT LIEHTPHI CHHXPOHU3ALUHU, B KOTOPBIX PACIOJIOKEHBI pe30oHUpyomue cTpyKTypsl -KOJIO.
I'opon Bcerna npuBsizad K MCTOYHUKY PE-3Heprum, Kk peke, MOpIo WM TEXHOJIOTHYECKOMY UCTOYHUKY dHepruu PE.



Ha puc.8 nmokaszansl 3eMiu(cTpanbl), KOTOPBIE MPEACTABISIOT CO00M Teno yenoBeueckoi [{uBumm3arum.

Kaxnast 3emMitst BBITOJTHSET 33JaHHYIO0 OMOJIOTHICCKYIO PyHKIHH B Teine [{uBrmm3anun.

Nudopmannonnas crpykrypa LluBunuzanuu pa3BuBaeTcsi OKoJo 25 ThIC. JIET, 10 CBOETO MOJIHOTO COBepIIeHCTBa (JJoMUHAHTEHI).
[Tomuerit nukn sxu3an [uBrmm3anuu coctasiser 140-160 Twic. nteT.



Puc.8 3emnu bonbmoii XKusuu Husunusanun. Pemusos (Hau. 18 Beka.)
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A pasckazain, yro [{uBunm3anus, 3T0 HauBEICIIas HH()OPMAIIMOHHAS CTPYKTYpa OMOJIOTHIECKON KU3HU, KOTOPAsI IO3BOJISIET MPUMEHSITH MHOTHE 3HAHHUS.
[ToHsTHE TEXHOIOTHYECKOTO Pa3BUTHUS M SBOIIOIMH YEIOBEKa CBSI3aHHBI TOJIBKO C pazMepoM bonbmioit JKu3Hu 1 He 3aBUCAT OT BPEMEHH U ITPOCTPAHCTBA.
Hukakoii 5BOITIOIINH YelloOBeKa He CYIIECTBYET, CYIIECTBYET TOJILKO CIIOCOOHOCTH YelloBeka 00benHAThCs B bonbmme XKuzuu.

Hu Knetka, nu Yenosek, Hu ['opoJ1, He CMOTYT c037aTh II100ABHYIO CHCTEMY KOCMHUYECKOTO MO3UIIMOHUPOBAHNS, 3TO MO CHITY ToJIbko [{nBHIM3aum.
[TosToMy 3HaHUA OTKPBIBAIOTCS TPOMOPLHOHAIBHO pasMepy bonbimoit XKuszuu.

Jaxxe ecnu Bbl Oynere 001a1aTh 3HAHUSAMHU, BBl HE CMOYKETE UX IPUMEHUTH, OKa HH(pacTpykTypa bonbmioit XKu3Hu He pa3oBhETCS 1O JOCTATOUHOTO YPOBHSL.
Hampumep, ecniu nHKeHepa COTOBOM CBSI3U TOMECTUTH B CPETHEBEKOBBIE 3€MJTH, TO OH CMOXKET TOJIBKO pa3CcKa3bIBaTh PO 3epkaibiie (CmapTdoH),

B KOTOPOE MO>KHO TIOTOBOPUTH U YBUAETH JTFOOUMYIO.

To ecTh OH OyZIET CKA30YHUKOM.

U naxxe ecnii mOMECTUTH BCIO CBA3HYIO OTPACib, CO BCEM 000PYIOBAaHUEM U CIEIHAINCTAMU, TO BCE PABHO,

MOOWIIbHAS CBSI3b HE OY/IET yCTAaHOBJICHA, TaK KAK MAJUTMOHBI HH(OPMAIIMOHHBIX CBsI3€H OyIyT OTEPSHBI U OTPACTh HE CMOXKET CYIIIECTBOBATH BHE Tela
paszBuToi LluBunuzanuu.



1.3 Ilonsitue Tperbe. PE-3Heprusi u JJieKTpo3Heprusi.

Kak s yxe cka3zan, lluBuiausanus 10KHA UMETh 11071 COO0H KOJIOCCATbHEHIIIYIO SHEPIeTHYECKYIO0 OCHOBY,
Ha KOTOPOW MOYKHO IIOCTPOUTH HHPOPMALMOHHYIO CTPYKTYpY bonbioit XKuzuu LluBunuzamum.

OCHOBHBIM UCTOYHHUKOM SHEPTUHU BO BCEJICHHOM sBIsieTcst Bopopon, poxaatomuii Boay, kak cienyer u3 ero Ha3BaHusl.
Peakius cuHTe3a BOJIOPO/IA B TEIIMA U MOPOXKIAET OCHOBHOW BOJTHOBOM SHEPTETUUECKHUI TOTOK HeOecHO# sHepruu PA.
OH uMeeT CBOI IPOTUBOIOIOKHOCTD - MaTepHalibHbIN oToK KA.

B3anmoaeiicTBre 3TUX TOTOKOB BOJHOBOW U MaTE€pPUAIbHON SHEPIUU SBIISIETCS OCHOBOW MUPO3JaHUA.

PA sHeprus coctout uz MHokecTBa OKTaBHBIX SHEPTUH, KaK/1asi U3 KOTOPBIX HECET CBOIO POJIb U (DYHKIIUIO B 3TOM MHUDE.

Hanpumep, 3a puoneToBbIM cBeTOM HaxoauTcs yibrpaduoinet (Hota O], umu AJl), koTopsiid youBaeT Bce popmbl Oroaorudeckuii JKu3Hu.
B sToMm ero posb, B oTAeneHUN HHPOPMAIIMOHHOM CTPYKTYPBI OT MaTepuu(HEPTUN), TO €CTh TYIIHU OT Tela.

A, KpacHBII ¥ CHHUI CBET, HA00OPOT AAIOT POCT OHONIOTHYecKOi JKHU3HH.

Kak BbI BUgUTE, HEOOBIION CABUT YaCTOTHI, MPUBOAUT K CYIIIECTBEHHBIM U3MEHEHHSIM CBOMCTB YHEPIHIA.

DTO XOPOIIIO NPOIyMaHHbIE, U PA3BUTHIE CBONCTBA YHEPTUMA.

OHH UMEIOT OKTaBHYIO ((PpaKTaIbHYI0) MOBTOPSEMOCTD IO IMaNa30HaM 4acToT.

Hamnpumep, kpacHblif CBET B MYy3BbIKAIBHBIX OKTaBaX cOOTBETCTBYeT HOTE Couib, a cunmii HoTe MU.

Ceropns, s pa3ckaxky BaM Tousibko 1po ['onyOyro OkTaBHyr0 DHepruio, HOTy PE.
S naspiBaro e€ DHepruel EctecTBa, Tak Kak CyIIIHOCTHBIN 3BYK P - 3TO 3HEprusl, a oryacHslil 3Byk E- 03Ha4aeT ecTecTso.



Puc.9 Paznoxenue sneprun PA (6enoro cBera) Ha OKTaBHBIC SHEPTUU.

OkTaBHbIE 3HEPTUN

OHeprua PA

Ha puc.10 noka3ansl cucteMHbI€ 3BYKH, 00pa30BaHHbIE OIIACKOW CYITHOCTHOM OyKBbI(3BYyKa) P.
B byxksure, 6yksa P, ectb uzo0pakeHue Toropa, 1 03Ha4aeT SHEpPruo, paboTy WM BUOPALIKIO, YTO MO CYTH OJJHO U TOXKE.



Puc.10 CucremHsle 3ByKH
PA - [lepBopoaHas aHeprus

P - sHeprus, Bubpauus , padora
A -Hayajio

PE - Dueprus EcrecTBa

P - sHeprus, Budpauus , padbora
E -ecTecTBO, )xuBas marepus

Kak BbI BuguTe, PA siBisieTcs IepBOPOIHOM SHEPrUeH, KOTopas B ce0e COIEPKHUT BCE OKTaBHBIC YHEPTHH.

Ha puc.9 BbI BUuguTe, Kak IEpBOPOAHAS DPHEPTHS, IPOXO/IS YepPe3 KPUCTATUTMUECKYIO MPU3MY PACIIaaeTCsl Ha CIIEKTP OKTABHBIX YHEPTHUH.
OxTaBHbIE SHEPTUU MOHOTOHHBI, TO €CTh HE CIIOCOOHBI K Pa3NIOKEHHUIO B CIIEKTP KaK MEPBOPOIHAS SHEPTHUS, UX CBOMCTBA YHUTAPHBI.

ITo cytu PA sueprus, siBnsiercsi 005keCTBEHHOM HEOECHOM YHEPTHEH,

KOTOPOU KpaTHBI TH00BIE Pe30HUPYIOIIUE (CITOCOOHBIE TPUHUMATH YHEPTHIO) OOBEKTHI BCEICHHOM.

Tak kak oHa COJIEPKUT B c€O€ BCE YaCTOTHI.

[To rapmonuu Hor, LiBeToB, Ceera, Ynucen, Xumnuueckux snemeHToB, CUMBOJIOB U TA., PA u PE sHepruio MoxHO peACTaBUTh Tak:



Puc.11 IlpencraBnenue nepBOpoaHOro 3HEpreTuueckoro noroka PA u okraBHoit snepruu PE.

PA

Hora: OkraBa

Poposoe uncno: |

LiBeT: benwbiii

XuMH4yecknit aneMenT: Bogopoa (poxaaioniii Boay)

PE

Hotra: Pe

Poposoe uucno: 8

Liset: ['ony6oii

Xumuyeckuii aneMenT: KHCIopoa ( pokIarommil KHCTOTH)

PA sHeprus siBisieTcs SHEPreTHYeCKUM IMOTOKOM, TaK Kak COAEPKUT BCe UMEIOIIecs 4acTOThl BeenenHoit, moaromy e€ uset benbrii.
E€ ponosoe uuciio 1(OA1H, oTnenstoniye rpaHulieii UCTOK, Oor 0OTOB y CKaHIMHABORB), YKCIIO | KpaTHOE BCEM,

TO €CTh CIIOCOOHOE MUTATh(PE30HUPOBATH) BCEX.

Xumuueckuit anemeHT Bonopos, To ects poxkaatomuii BOY, yHuBepcanbHyI0 SHEPreTHYECKYI0 OCHOBY ITaMSITH.

PE sneprus siBisieTcs OKTaBHOM SHEpruel ecrecTsa, To ecTh cieacTeueM PA moToka, u npeacrasiser u3 cedst BuOparuto ¢ yactotoil HoTsl PE.
E€ ponoBoe umcio 8, et roiay0oi, oHa MpecTaBiseT co00i IHEPreTHYeCKyr0 OCHOBY MUTaHUs U GyHKIMOHUPOBaHUS JKHU3HH.
XuMHu4uecKkui 35ieMeHT Kucnopos, To ecTh poKIaroIyii KUCIOTHI.

PE sneprus siBisieTcss OCHOBHOM 3Heprueit ouonorunueckoil JKusHu Bcex ypoBHeil, To ecTh, oT Knetku u 1o Lusunmzanuu.
Ha xnerounom yposHe, PE-sHeprust ocHoBana Ha PEakuuu oxucnenus ectectsa KUCJIIOPOIOM.

To ecTb, Ha KJIIETOYHOM YPOBHE, 3TO OKHCIICHHE YIIIepo/ia WIN YIIIEBOI0POJIa KUCIOPOIOM,
C BBIJICJICHHEM HY>KHOTO KOJIMYECTBA SHEPTUU €cTeCTBa(TeIa).



Puc.12 PE-3neprus ectecTBa Ha aTOMHOM YPOBHE

Oxucnenue Kuciopooom,
OCHOBHAA IHEPeMUHECKan
peakxyusa buono2uveckoit Kusznu.
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[To cyru nena, BOJA u siBnsiercst mpoaykroM PE-aknuu(neiicteust), moroxka PA u PE-sHeprum.
[TosTomy Ha nnanetapHoM ypoBHe, BOJIA siBnsieTcss OCHOBHBIM HCTOUYHMKOM BuOpairoHHoit PE-sHeprun, MHdpazBykoM, DIeKTpHUECTBOM.

Ha puc.13 mHOM0O mokazana, kak oopasyercsi PE-sneprust 3emnu ot nmotoka PA.
B3aumogeiicTBue miianeTapHon BojbI ¢ TOTOKOM PA co3gaét marepuanbshbiii notok KA (PE-KA), katsmmit PE snepruto.



Puc.13 PE-sHeprus ectecTBa Ha IJIaHETAPHOM YPOBHE.

PA-anepran

BE-T-P(Begxnnﬁ T PE)

e
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PE-KA , mamepuanshbiii nomox kamawiii sxnepeuio PE

MO-PE, mtr konsrjo JKuznu snepauu ecrmecmea

HO2K-/1b, oaioupii 2Kusne.

Kpyzoeopom 600wi 6 npupooe cozoaém 60/Hoeyio 3nepeuio Eccmecmea



Ha nameit XXuoit Pazymnoii [Tnanere, cymectsyer KPYI'OBOPOT BO/IbI B npupo/e, BbI3BaHHbBINM EPBOPOIHBIM TOTOKOM dHEprun PA.

Bona, xak ocHoBHOM sHepronocutenb PE-sneprun, cooupaercs B MOPE, riie muoro PE, u non neiictBuem PA noroka ucnapsiercs B nedeca B Buje [1A-
PA(uactu PA).

[Tpu ABY>XEHUH BOJBI 110 HEOY, OHA HAOUPAETCs )KU3HEHHOW CHIIBL, JIEKTpU4YecTBOM, U Bbinanaet B Buae JJOXK/IS (naromero JXXu3Hb).

Jlanee myTh xuBOK BoAbI UAeT 1o 3emie u nmoj 3emuéid, B Buae PEKU (PE karsmas).

Peku SIBISIOTCSI OCHOBHBIM MaT€pUAIbHBIM TOTOKOM PE-3Hepruu, muraronmmu OUOIOTHYECKYI0 1 MUHEPATbHYIO (KaMHU, KaK KIETKU 3eMiH ) JKu3Hb.

B Mecrtax u3ruboB pek, moporos, BOAOIAOB, KypUaluX pyubeB, PE-oHeprus BeiernseTcs B BUae nH(pa3ByKa, WM 3BYKa, HECYyIero nHpopmaiuio PA.

[Ipu B3aumoieiicTBUU HH(PPa3ByKa ¢ KAMHSIMH, COAEPKAIIMMU OKUCh KpeMHHUS (KBapIl), JOMOJIHUTEIHHO 00pa3yeTcs 2JIeKTPOMAarHuTHas BOJIHOBAs SHEprus (B
nuanaszone BoiH [llymana).

Wndpa3syk u Bonsl [llymana, siBasieTcst SHepreTHYecKoil OCHOBOM, Ha KOTOPYIO HAKJIabIBA€TCA TOHKAsI HHPOpMAIMOHHAs CTpYKTypa bonbioit XKu3znu.

Orto uHpOpMaIMOHHAs CTPYKTYpa, Bceraa uMeeT IeHTp cuaxponmzanun-KOJIO, otkyaa uaér nepBuyHas yIpaBIsromas HHGOpMAaIIUs, ONPEAeSIonas poct
Bosnbmioit XKuznu.

KOJIO, Bcerna BbipakeHa TEXHOJIOTHYECKON CTPYKTYpOH, criocoOHO0# KoHIeHTpupoBath PE-snepruto na UHJANBU /I ynipasnsitomumii bosbmioit XKuzHbro.
NH/WBU /] nHUIManu3upOBaHHBIN U IOMa3aHHBIN BBICIIUM YPOBHEM CYLIECTBOBAHUS.



Puc.14 Kapra MockBbl, ¢ BeIxogamu npupoaHoit PE-sHeprun

MBboxkea-peRa
3 PEETMYECKNE NOTORK

Pe-sHeprus nerko uzmepsieTcs CylmecTBYOMUMU GU3NIECKUMU PUOOpaMHu.
Hanpuwmep, nH}pa3zByKOBBIM CIIEKTPOTPadoM, SJIEKTPOMArHUTHBIMU JaTYNKAMU, CBETOBBIMH JTATYNKAMU H TIP.

HuskouactorHas BoiHOBas aekrposHeprust (50/60 I'm) siisiercst TexHonorndeckoit PE-sHepruei.
Omna MoxeT ObITh HaOMIO/1aeMa IJla3aMu B MecTaxX KOHIeHTpaiuu bonbmoii XKuzHu.



Puc.15 Hounoit ropo.
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I[J'If[ CyHmI€CTBOBAHHA TaKOI'O 0O0IBIIIOrO ropoja Kak MOCKBa, OHEpPIruun OI[HOfI PEKU HE JOCTATOYHO.

C KOHIIa 19 BCKa, SJICKTPOSHEPI'UIO CTAJIU ITPOU3BOAUTD C ITIOMOIIBIO '€HEPATOPOB, OTKPBITHIX Huxonaem Tecna.

Ha CI/I6I/IpCKI/IX PCEKax, rac MHOTO SHEPIruu €CTCCTBA, ObLIIA IMOCTPOCHBI THAPOIJICKTPOCTAHIINH,

KOTOPLIC BBIACIAKOT PE-3Heprmo (3J'I.'Mal". BOJ'IHY) " 11O TOHKUM METAJNIMYCCKUM IIPOBOJaM IIEPEAAOT e€ bonpiroi XKu3Hu.



Puc.16 I'DC, ucrounuk rexnonorunueckoir PE-snepruu.
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[Tonmy4ast 60JBIIYIO MOAMUTKY, OT CHOMPCKUX peK, ropoaa bomnbmoii XXu3Hu crnocoOHbI pa3BUTHCA 0 OTPOMHBIX Pa3MEpOB,
YTO MO3BOJISIET CO3/1aBaTh 00JIEe CIIOKHYI0 HH(OPMAIIMOHHYIO CTPYKTYPY, U 3HAYUTEIILHO PACIIHPSATH BO3MOKHOCTH TIPUMEHEHUS 3HAHUH.



Puc.17 Bpamaromuiicsi, MHOTOTOHHBIA POTOP TUAPOIIEKTPOCTAHIINH.

I'SC no3BoSIIOT HANIPSAMYIO CHUMATh SHEPTHIO €CTECTBA C IBHIKYILErocs MaTepuaibHoro nortoka KA (pekn).
Cyl11ecTBYIOT ¥ T€HEPATOPHI CO BTOPUYHBIM IIPE0Opa30BaHUEM, II€ C TOMOUIBIO APYTUX BUIOB SHEPIHH,
CHayaja co3Jal0T UCKYCCTBEHHBIN KPYTrOBOPOT BOJIbI, IUKJI UCIIAPEHUS U KOHJIEHCAINH, a IOTOM YK€,

M3 3TOI'0 MaTCprUaJIbHOIO IMTOTOKA KA caumarot OHCPIrrUI0 €CTECTBA.

Hanpumep, aToMHBIE U TEIIOBBIE AIEKTPOCTAHIINN, PA0OTAIOT KMEHHO 10 TAKOW TEXHOJIOTHH.



Puc.18 SAnepusiit PE-Aktop (aktuBHO TBOpsimuii PE)

ApepHbIn peakTop.

ITap T'eneparop
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Ha 3emre cozmana HU3KO4acTOTHASI BOJTHOBAs SHEPreTHUECKasi CHCTEMa, CHHXPOHU30BaHHAs B BOCTOUHOM nonymapuu Ha 50 'y (Hota Conb),

U B 3anagHoM nonymapuu 3emin Ha 60 'y (Hota CH).

Hamnpumep, Bce poTopbl B BOCTOUHOM NOJIYIIAPUH 3€MJIU BPAIIAIOTCS CHHXPOHHO, @ UX COTHH ThICSY, & MOXKET MUJUIMOHBI.

To ecTh, €clT HAPUCOBATH KPACKOW OEITYO IMHUIO, TO U B ABcTpanuu, u Cubupu, u Bo @paHimu, OHH OyIyT BpanmiaThCsi a0COIIOTHO CHHXPOHHO.

Wuave He BO3MOKHO MOCTPOUTH OOIIYIO YJHEPTOCUCTEMY, TOTEPS] CHHXPOHU3AINY TPUBEIET K KOPOTKOMY 3aMBIKaHUIO B SHEPTOCUCTEME.

[IpeacraButh cede rmo0aTbHOCTh ATOTO IEUCTBUS, OUYEHB CIIOKHO JJIsI YEIOBEKA, KOTOPHIH sIBJsieTCsl MajeHbKoU yacTuiiel bomwimoit XKu3uu [uBunmzarmm.

[TpuHSATO TOBOPUTH, YTO IO MPOBOJIAM JHEPTOCUCTEMBI TEYET TOK, ITO HE COBCEM TaK.

Hukakoro Toka B mpoBo/iax He TEUET, TaM MepeaaéTcs BOJIHOBAs dJIEKTPOMAarHUTHAs dHeprus ¢ yactotoi 50 ['m.

To ecTb, B IMHUSAX DIIEKTPOTIEpEIad HET MEPEHOCa MAaTepUH, HET MaTEPUAIBHOTO MTOTOKA, HAlIpUMeED, KakK B peKe.

DNEKTPOHBI KPUCTALTUIECKON PEMIETKHA METAIITMYECKOTO ITPOBO/IA, OCTaBAsICh HA MECTE, KOJIEOIIOTCS C HU3KOM (KOHTP OKTaBa) 4aCTOTOM,
3a CUeT ATOro KoJieOaHus, 00pasyercs Oerymas BojHa, nepenatoias PE-sHepruto BOJTHOBBIM CIIOCOOOM.



§2 Caoso IloTorm.

CrnoBa UTparOT ONPEIEIISIONIYIO POJIb B UH(DOPMAIIMOHHOM )KU3HU BeeneHHO.
Onno CnoBO MOXKET MOBEPHYTH pazBuTHE L{MBUIM3aLMK B HYKHYIO CTOPOHY, MOXKET CO3/1aTh HAPOJ, @ MOXKET €r0 U YHUUTOXKUTb.
WNuorna oqua TepmuH, MOKET 3HAYUTH OOJIBIIE, YeM IIeJI0€ HAYTHOE HAIpPaBICHHE.

Paccmorpum Crnoso ITOTOLII, u moiiMem ero cucteMHoe, OyKBaJIbHOE, CMBICTIOBOE U IIMBUIIM3AIIHOHHOE MTOHSITHE.

C1n0BO 3TO yAUBUTENBHOE, OHO CHMMETPUYHO OTHOcUTenbHO TBepno I10-T-OIl.
BbI MO’xeTe yMTaTh €ro ciaeBa-mpaso, ¢ IPaBO-HAJIEBO, CYIIHOCTh U 00pa3 ero Npyu 3TOM HE MEHSETCS.
[Toron ecth moroll.

OH conepxut B3pociblii cior [10, uro o3HauaeT nokoit kpyra Ku3Hu, To €CTh y’e BBIPOCHUINI U JAIOUINI CIIOKOMHYIO KU3Hb APYTHM.
Dt0 cior gaet oopa3 TakuM ciaoBam, kKak: [IOkpeiTh, [IOkpeIBano, [ToBepxuocts, [10koi#, cIIOkoticTBHe, [IOHATS U T.1.,

To ecTh UM BBIpaXKaIOT 3aBEPIICHUS ITpoliecca pa3BuTHsl, koraa Bce [IOHATHO 1 Bee ctpeMutcs K clIOkoiHON XKU3HU.

OT0 B3pOCast )KU3Hb.

FOns1i#t cror OI1, uTo 03HayaeT OyKBAIbHO BHIMPHITMBAHNE U3 CIOKOMHOTO COCTOSIHUSI, TO MOJIOIOH, PACTYIIHM, KPYT KU3HU.
On Beipakaercs cnoBamu: OllacHocTts, Olleka, Ollymka, Ollneyxa u T.1.
OT0 BBIpaKEHUE KpailHero, pa3BUBAOIIEroCcs Mpoliecca, TpeOyromero 3a00Thl 1 BHUMaHUS, H3-3a €ro OBICTPOTO JABMKEHUS WM POCTA.



Puc.19 O6pazsr Cioso ITOTOIT
[1O-T-OI1

[MO- nokoii kpyra JKu3Hu, nokpbITHe
OI1 - 6e3nokoiicTBO Kpyra Ku3HH, BBICKOK
TOIT - 3arsepaesumii Ol(BbICKOK), BEpLIMHA

TOIluTs - kopaGnu, TO €cTh BTANTHIBAThL UX B HEOBITHE
TOIuTb - neysb, cxxUraTh Aposa

TOIT-0OP, 3abupatoumii xkusznenyto avepruto y TOlla(nanpumep, Tonons)

[IpaBas yacTh ciioBa, KOTOPast OOBIYHO SABJSETCS 00Jiee 3HAYMMOMN YacThIO CJIOBA, €ro HauadbHBIM 3apokaeHueM, spisercs TOIL.

TOII, 370 3aTBepAEBILINI OBICTPOPACTYIINN KPYT KHU3HH, JOCTUTIINN Bepxa pa3BUTHA- Tona.
Orcrona u Tonorpadus, u TomnoJs.

Urto moxeT ycriokouts TOIlons?



[TpaBunsaO TOII-OP, rne OP- sHeprus 3abupatoas )Ku3Hb.

Caoso I1O-TOII, o003Ha4yaeT yCrioKOEHUE 3aTBEPIEBLICH BHICKOUKHU.

C Bopoii ITOTOII cBsi3aH BTOpUYHO, OJTHUM U3 BApUAHTOB CMbBICIIOBOTO 3HAYEHHUsI, OCHOBHOM CMBICII 3TOTO CJIOB B IPYTOM.
Hanpuwmep, Tonute Kopabiau 1 TONMUTH M€Yb JPOBAMH.

3necy TOIIUTD o3nauaer yunuroxars, [IOTpyxaTh B HEOBITHE.

Orcroga u TOIlaTh, To ecth BranTbiBaTh 1OIlbI B 3eMito,

Tak TomaeT MaJbllll, BTaNThiBasi KyIu4uku u3 necka, TOII-TOII.

Croso [TOTOII 0603HauaeT B CHCTEMHOM CMBICIIE - YCIIOKOSHHE OypHOTO Mpoliecca, KOTOPbIH JOCTHUT Mpejieia CBOEro pa3BUTHS.
To ectb, o cytu aena, [IOTOII, ato yanuroxxenue crapoit [luBunuzammu u posxkaenre HoBo L{uBunzaruu.



§3 UcToYHMKHU NepBUYHON HHPOPMALUN Al U3CJICAOBAHMS.

Kaxpiii yenoBek caMOCTOSTENIbHO CIIOCOOEH MOHATH MUP BOKPYT ce0s1, 6€3 HCIOIb30BaHMs HaBsI3aHHBIX MUPOBO33PEHUI.
Jnst 3TOro0 BCEro JIMilib HY>KHO UMETH "ciie/ibl", M0 KOTOPBIM MO>KHO MPOBECTH U3-CIAEAOBAHHUE, TO €CTh CAENATh BBIBOJ U3 3TUX CIICJIOB.

23 nexabps 1917 r. , Jlynauapckum, Obina npumeneHa YAPHASI UCTOTD k pycckomy s13bIKy, 3amena 0ykB 3-C, KoTopast u3aMeHuI1a cymuocts CioBa
N3CJIEJOBAHUA.

Teneps ato UCCJIIEAOBAHMUE, TO ecTh ucxosiiee cieicTBUE, TO KOTOPOE CO3AaeT HOBBIE CIIE/Ibl, & HE JEJIaeT BHIBOJbI U3 CYIIECCTBYIOIIUX.

Tak coBpeMeHHasi HayKa OOJIbIIE 3aTaNThHIBAeT (PaKThl U NEPBOUCTOUYHUKHU, CBOUMH "nombiciamu" u "danrazusmu'.

Benukuii [ToTon octaBui Takoe KOJIMYECTBO CIEIOB, UTO JF000M peOEHOK CMOXKET pa3cKka3aTh O ’TOM COOBITUH U €r0 MapaMeTpax.
[Ipu ycnoBuu, ecnu ero He 3actaBat MCcnenoBars 310, TO €CTh MPSATATh.

B HaHHOfI JICKIIUH A ITOKaKy BaM OCHOBHBIC ITaPpaMCTPEBL Bemukoro HOTOHa, KOoraa OH mpous3omeii, ¢ 4eM ObLI CBsA3aH, YTO IIPOUCXOAHUIIO B TOM MOMCHT,
HaCKOJBKO IIOAHATACh BOJAA.

HJ’IH OTOT'O S UCIIOJIB3YIO YETHIPE NIEPBOUCTOUHHUKA:

Puc.20 IlepBblii NEpBOMCTOYHUK, 3aIIUCH IpeBHErpedeckoro yuénoro [InatoHa.

B Iinamon 427 - 347 2. 00 H.3.

Huanoeu Inamona.

« Tumeti» u «Kpumuiiy



Puc.21 Bropoii ncrounuk, onucanue noromna B Betxom 3asere.

Bemxuit 3asem.
Onucanue Benuicoco I[Tomona u cnacenus Hos.




Puc.22 Tperuii HICTOYHMK, aHTapKTHYECKast cTaHIUs BocTok.

Cmanyus Bocmox , 1957 2. Aumapxmuoa



Puc.23 YeTBépThlil HCTOUHUK, Tporpamma ['yri-Ilnanera.




§4 Onpenenenne natbl Beaukoro Iloroma.

AHTapKTH4YecKasi craHuusi Bocrok.
Cranuus Bocrok (78°27'51.06"S, 106°50'15.49"N), 04HO M3 caMbIX XOJIOJHBIX MECT Ha IUIAHETE, TJe TEMIIepaTypa HUKOT/1a He MajaeT HUKEe HYJIs.
CrnenoBarenbHO, CHET B 3TOM MECTE TUIAHETHl YIUIOTHSIETCS M IIPEBPAIaeTCs B JEI, KOTOPHIA HAKAIUTUBACTCS y)KE MHOTHE THICSIYH JIET.

ITo aHaJIn3y roJ0BbIX KOJ'IGI_I(?:I/IMEI'J'IGTO) KEPHOB JibJa, MOXXHO IOJYYUTb OUYCHb TOYHBIC ITapaMETPhI KJIMMaTa 3eMiIr 32 MHOTHE COTHHU THICSY JICT

Puc.24 Tax BINIAAUT BEPXHsSA 4acTh OBITOBKH, IPUBE3EHHOM crofa B 1957 rony.




Puc.25 Ipo pe3zanue npoxoja K cTapoit ObITOBKE.

\\JE—\ =
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Puc.26 Bup na cranmuto Boctok B 1967 rogy

-—" ::-_/;"(F : .

Cmazmwz Bocmox 1967 zoo

3nech JIeHMHrpaACKUM FOPHBIM HHCTUTYTOM U MHCTUTYTOM APKTUKH U AHTApKTUKHU, HECKOJIBKO JIECATUIICTUH, BeIETCS OypeHNe CKBaXKUHBI,
U3 KOTOPOH T0OBIBAIO JIEITHBIC KEPHBI.



Puc.27 AnTapkTUueckas CKBaKMHA Ha cTaHIUU BocTok.

B 2012 rony nonsipHUKH JOCTUIIIM OCHOBaHNWE KOHTUHEHTA, Ha T1youne 3769,3 metpa.



Puc.28 5 despanst 2012 roma JOCTUTHYTA IPEBHSS TOBEPXHOCTH 03epa BocTok

[To aHanM3y roI0OBBIX KOJIEIl KEPHOB JIbJa MOKHO C TOYHOCTBIO J0 TOJa, U JaXKe JI0 KBapTalia, ONPEJACTUTh IapaMeTpbl aTMOC(EPEHI.
Tak kak B K€pHE Jib/1a HAJAEKHO 3arleuyaTaHbl My3bIPEKH JPEBHETO BO3IyXa.
Bcero 6110 nmomyueno 6omee 420 000 ro1oBbIX KOJIEll, TO €CTh B 3TOM MecTe 420 ThIC. JIET CHET He Tasil.



Puc.29 Pacnun kepHOB Ha rOJJOBbIE KOJIBLIA.

Heomnoii KepH Cocmoum 13 2000686X Koael, 8 Komopuix
3ANeHAManbl NY3LIK6KU 6030YXA 3Q OAHHbI # 200.

B reprax cmantu: 0o0uimux Ha cimarifin Bocmox
obHapyxceno Gonee 400 000 20006v1x Koney

TT0 3mmist OaHHBLM YOANOCH BOCCINAROBUMS amMMOCPepy 3emi,
€€ cocmas, meMnepamypy, 3@LIEHHOCING 3Q KaNCoulil 200




Puc.30 Ckiiag kepHOB Ha cTaHIuu BocTok.
. - " e
. N

[To ananu3y konuuecTBa u3orona kuciopoaa O18, ynanock y3HaTh CPEIHIOIO TEMIIEpaTypy 3eMJI B JaHHBIN TOJI.
A Tak)Ke MHOXECTBO JPYTHX BaXXHBIX MApaMETPOB aTMOC(HEpHI: 3abUICHHOCTD,
CoJIep)KaHue YIIIEKHUCIIOTO ra3a, MbIUILIBI PACTCHUN, MUKPOOPTAaHHU3MOB H JIp.



Puc.31 I'paduk TemnepaTypsl, yriIeKUCIOro Ta3a, MUK 3a nociearne 420 ThIcSY JIeT.
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[IpoBepka u npuBsI3Ka rOJOBBIX KOJIEI] 10 BPEMEHU MTPOU3BOINIACH 110 HAOII01a€MbIM U3BEP/KEHUSM BYJIKAHOB.
3anbUIEHHOCTh BO3/yXa B TOJOBBIX KEpPHAX a0COJIFOTHO TOYHO COBIIANA C U3BECTHBIMU U3BEPKEHHUSIMU BYJIKAaHOB, HaOIr01aeMbIX ¢ 15 Beka.
Tak e MosiBUI0Ch BO3MOKHOCTh Ha3BaTh AAaThl BCEX KPYIHBIX U3BEPKEHHUM BYJIKaHOB 3a nocienHue 420 Teic. et



Puc.32 Fpa(bm( MPUBA3KH T'OJOBBIX KEPHOB K U3BCCTHBIM U3BCPIKCHUAM BYJIKAHOB.
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[ns onpenenenns nartsl Benukoro [lorona Bo3bMEM napaMmeTp 3albLIEHHOCTH,
TaK 3aMbUIEHHOCTH BO Bpemsi Benmukoro [Torona OykBanbHO 0OBanmiIach B HOJIb,
13-32a TJ100aJIbHOTO OTEIJICHHS, BEI3BABIIEr0 YBEIMUEHHSI KOJIMYECTBA 0K B aTMOchepe.



Puc.33 Onpenenenne aarsl Benukoro [loTona no kepHam cranuuu BocTok.

E comanaano, ¥ Mac a7 TOMMNYE TUTHAT 30 CORAN, 0XN 24 0oFOnmmeant yetmree
Creotpax Tabinmuy no meme gor ganecrs rpapurs.
Herowuny: fip M8p nede noaa gowpab/datap aleofice coredantarchic atvostokdusmat ot

Ica age (GT4)
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e
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17544
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0773
032
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Fro zamnnee Saxn moxysens s 2001 roxy
Zamwer pcrioran gaca moroma (JOFID) Srama 11973-2001 = 99724300 r ao = »
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Obean 3anbléHHOCMU AMMOCGhepsi

99724300 nem 00 H.5.

MuHuManbHas 3ablIEHHOCTh aTMOC(ephl HaxoauTes Ha aare 99724300 net 1o H.3. (100 Bek 10 H.3.)



IlinaTon o Beankom Ilorome.

Benukuii qpeBHerpedecKuii MpICTUTENb [11aTOH TF0OMT MPUTIAIaTh BEICTYIUTH MEPE CAYIIATeNIIMUA U3BECTHBIX YUEHBIX M IMyTEIISCTBEHHUKOB.
D710 OBLIM CBOETO POJia HayYHbIE KOH(EPEHIINN, MaTEPHaJIbl KOTOPHIX OH IMyOaukoBai B "Jluanorax".

B wactHoCTH, 10 HalIero BpeMeHu AOLUIO JBa Takux nanupyca ¢ "uanoramu" [lnatona, B kotopeix ynomunaetcs: Benukuii [lorom.
Oto auanoru "Kputuii" u "Tumeit".

Oco0enHo nHTEpeceH pa3ckasz Kputus, KoTopbiit moapoOHo onucan coobiTus mpoucxoaupmue 9000 Tricsd eT Ha3ad, cBsi3aHHbIe ¢ Benmukum [loronom u
rubenpio ATIaHTUIBL.

OH noapoOHOo onucan ATIaHTHY, €€ MECTOHAXO0X/ICHUE, pa3MEphI, yCTPOWMCTBA, UMEHA [apeil, UCTOPHIO, U €€ THOECTb.

Puc.34 Ilnaron, "Kputuii", o Benukom Ilotorme.
IInaton "Kpn’m”" o ATnauTune:

FDP' HCOE BCEZO BH PRIRYE RPURCAMHUA, %R0, COSAATCHO ?‘pw’jarsur{? DEEIML IMBICIY AN NG ALY HA3(C ac P’"vl A BOLHGE A2 .??'uj) FREALL HAD olelst, WL,

S W

RARY RO INY CIRAPOHY I SPRAKROEVIX CIROANOE, U SCCALL MREAMI, KINQ FCUA N0 CR2 CHRAPOHY!

LHE HAAM U "-‘.17.2'9"\?(7""?.6'745 MR RQE2OAI Y.

La -Qt"aé.fﬂr FRCR, HINQ 80 2AA8e NOC REOHUX BER0 -‘T-"'v*]l dogeds eg 0 CAMDIE0 KoHL HYA, HALE 20 IEVOAPTING 25

& 80 gnaege — Yapi ociposa Amnanmid bl, KQAK Abl YHC2 YVROMURANY, IR0 HEK

RPLEbLIABY 15 BENUYIHO -?JTJF’Aéhf’ i J‘i.’v‘Jh" HbIHE X2 OFH RPOSQARURCAE 8C) REOCINGLE ?.-‘»i"."-‘3.".’3}".@1’.’?5134& I RPegPAINUNCE 8 .’-5é’?‘:‘-_23’-'.3‘}'(0-'.:"1‘&-14?)132 un,
szaam.:ﬁaqum RYVIND MOpeX QA KPROpDe NOXNDURARICH P’"m HIABURL QM HAC 8 QINKPLLINOS MaPe, I amm«‘w@zﬁ? HAQABARUE HEMBICIUAMBIAL

o coobwernuro Kpumua oama 2ubeitu Amaanmioni:

9340+500 2. 0o H.5.

ITo nanubiM Kputus, Benukuii [Toron (rubens Ataantuast) npousomen 9340+500 set 10 H.5.
Tak kak oH ynomuHaet cpok 9000 neT Tomy Hazaj, 3Ha4uT norpemHocTs +£500 e,
a "Iuanor" ¢ Kputuem y Ilnarona cocrosics 350-x no H.3.

Taxoxe KpI/ITI/Iﬁ OIMUCBIBACT, YTO MOPC B PE3YJILTATEC I' nbenu ATJ'IaHTI/II[LI MMpEBpPAaTUIIOCH B I'PA3b,
OT CMBEITOM 3€MJIM, 1 IIJIaBATh IO HEMY MHOTHUEC roaa OBLIO HE BO3MOJKHO.



Puc.35 Onucanue napamerpos Benukoro Ilorona B Betxom 3aBere.

Berxuii zapeT:

11 B wzcmucomuil 208 xousku Hoeeoil, 6o emopoii Mecay, 8 cemHadyamvlil 0eHy MECAYA, € Ceti OPHb PATEEPINUCY ECE UCINOYHUKI BERUKD
12 1 AUACA MG 36MAK0 QOXCOY COPOK OHEY I COPOK HOYEH.

19 X yeununace 800@ Ha 3608 $PEISHIXALRO, MAK $IN0 NOKPRIALCY 808 BVICOKUE Z0Pbl, KAKUS 8CMb ROO BCeM HebaAt,

20 Ha namuadyamv ROKMETH ROOKARACH HAO KM 800, 1 ROKPLIILCY Z0Pbl.

21 H nuiuunace HOUIHU 8CAKAR HACHED, C\:'SHWQJ‘H;Q‘ECE RO FeALie, U RINUYLY, U CROMIRL, U 382D, U 802 Z‘C{n’jb!, ROAIQARAYIIE NA 3218, U 8re .-m:@u;

22 8ce, ¥mo UMERO DvIXARUS OYXQA HCUIHI 8 HOIOPRX CEOUX KA CYIUE, YMEPIO.

23 He '?l..)ﬂﬁh AQCH BCARRE CYIYLCINed, Kinapae Bwuto Ha ROESPXHAUINIL 32MALL; QM HeAa8eKd do CHROMNA, U "'(1:’3‘06', U Ry ‘i:“f‘ CHBIX, — 802 LTI

24 Booa xce YVOURNEARATH HA 38AMNe TR0 RAMBOBCAIN OHBLL,

Hoxcow wién nenpepuieno: 40 oueti
Booa npubsieana: 150 oneti

UToOB! JOXKIH MOTIIU HJITH TIOBCEMECTHO, HEOOXOIUMO KOJIOCCATbHEHIIIee KOJIMIECTBO BOIBI B aTMOc(epe.
To ecTh BoJIa AOKHA ObLJIa TAE-TO UCTIAPATHCS B OONBIINX 00bEMaX.

3710 OBLTO BO3MOXHO B CIIyYae, €CJIM pacKpbliach aTJJaHTUYECKask TPEUIMHA B OKEaHe.
Marma cTajia BBIXOJUTh HAPYXKY U OCThLJIa B BUJIE 3 KM XpeOTa 1o cepenHe ATIaHTHYECKOTO OKeaHa.
BrIxo sxuKoi MarMel CBsI3aH € ONyCKaHUEM OCTpOBa ATIAaHTHAA, HA TIyOuHy 3-5 KM.

danTacTuyeckuii 00bEM BOJIbI, ©XKEMUHYTHO UcTpsuics B TeueHUH 40 1Hel.
B pe3ynbrarte Ha cymy oOpyHIMINCh MOILIHENIINE TOTOKU TEIUION BOBL, YTO MPUBEJIO K TasHHUIO JIb/I0B.
B TeueHuH 150 qHel, 1 B ceBEpHOM MOyIIapuu 3eMIIM OTKpbUIMCh HOBbIe 3emiH, EBpona u Cubupp, 0cCBOOOXKAEHHBIE OTO JIb/I0B.

230HbL, U OKHA HeBECHBIE |

b

UAQCH C 3CAIL, QUIRAI



Puc.36 Bung CpenHeaTIaHTUYECKOM TPEIIMHBI, COCTOSIICH U3 KIJIOMETPOBBIX CIIOEB MAarMbl.
b 5 . vy o 73 [ FaE 5 4 2, a2
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1. 9972 2. 00 H.3. ROWER CLRbHETIUEL MiGeHy, KOMOP bitl Omuncs 40 Oxedl
2. Boda npubsieana 150 Oxetl.
3. SanunfHrocms ammocgep vl yRana 8 Homb.
4. Temnepamypa ammoc@ep st HA¥ana pesko NoosIMamsCa.

Smi cobptmug Moz byime Gb136GHL MOALKO PACKDBIMUEN MPEUH ST
no cpedu AMAaHMUYecKo20 OKeana.

Kax sudHo no pensedy OHa, U3 Mpeujiinst 8x1Mex 2-3 KM CROL Mazmel,
YN0 RPUBENO K ORYCKAHWIO 0Cmposa AMAanmuda Ha 4-5 k¥ .

Baxxnyto poisib B Bennkom notore cbirpai BETep, €ro HarpaBJieHUE.
Berep onpenensin kyaa, Ha kakue 3emsid U CTpaHbI IPOJIBIOTCS JTOKIU, KOTOPbIE UX CMOIOT C JIMLA 3eMJIH.



dakTbl U3 nporpammsbl I'yri-Ilnaunera.

[To mporpamme I'yri-ITnanera o4eHs JIErko MOYKHO TIPOCIICIUTh HAIIPaBIIeHHE BeTpa Bo BpeMs Bemukoro [Toroma,
10 OTCYTCTBUIO MIOAOPOJAHOTO (POJISAILEIO €CTECTBO) CIIOS 3EMIIU.

Puc.37 CmpITHE MIIOJOPOIHOM NOYBEI U KyJIbTYPHOTO 1051 cTapoii Llupunnsanmu.

3a 40 Oneli nHenpeprieHblX TUSHEN 1L 3ANATHO20 6eMpa,
MPIILOREL MOKK 60061 CAMBLIL 6CH0 Nougy ¢ Ceseproti Adpuxe,
6 Apasuit 1 wacmu Huouu.

HaHpaBHCHI/IC BETpa TAKIKEC IMOATBCPKIAAOT OT* 0JIEHHEBIE OCTpPOBa K BOCTOKY OT aTJIaHTUYECKOI TPCIIUHBI, U BETYIIHE, IIJIIOAOPOAHBIC OCTPOBA K 3aIllagy OT HEE.



Puc.38 CpaBHCHI/IC ITOYBCHHBIX ITOKPOBOB OCTPOBOB C BOCTOKA U 3allala TPCHIUHLI.

o Mownra flensrana
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S o 39°27T29°15°C 3’1“‘?429 2873
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Qcmpoea eocmoyHee Amaanmuont, NORHOCTILI0 TIMICHbE 1OYENL,
3anaonvie ocmpaea u FOxcnas AMepuxa om 0oxcoeti He nocmpacam.

Br16poc 0obI1oro Koam4ecTBa Bojbl B aTMochepy, MpUBEN K MHOTOKPATHOMY YBEJIMYEHUIO KPYTOBOPOTA BOJBI.
Urto BBI3BaNIO BCIUIECK Bbixosia PE-3HEprum.
DTOT BCILIECK PHEPTHH €CTECTBA M OBLIT MOMEHTOM pOKIAeHUS Hamiel [[uBunu3anum, u yBsilaHieM [UBUIN3AIUN ATIaHTOB.

Ecnu cmotpeTs mo rpaduky TemnepaTypsl 3emiu 3a nocneanue 420 ThIC. IeT, MPEA0CTaBICHHOMY HHCTUTYTOM APKTUKHA U AHTapKTUKHU U ['OpHBIM
WHCTUTYTOM,

10 Kaxble 140-160 Teic. 1€T MPOUCXOIUT Takoi BeIOpoc Pe-aHepruu Ha 3emie.

Mp&1 MOKEM YBEPEHO YTBEPKIAaTh, UTO MIEPUOJIBI YBETUUCHHUS TEMIIEPATYPHI, a, CJIEI0BATEIbHO, H YBeTnUeHUe KonndectBa PE-sHepruu,
OJIHO3HAYHO CBSA3aHBI C PaCCBETOM denoBeueckux L{upunnzanuii.

[Tocnenneii, Hamei pogutensckon [luBnnu3zanueit, opina Huunnzanus Atinantuast u ['unepbopen.
Hamumu negamu, Oputa Husunuzanust Jlemypusi, kotopast Osi1a poxzaeHa 250 ThIC. JIeT Ha3al.



Puc.39 Ilepuoas! cyniecTBOBaHMS IUBUIN3ALUNI.

Buibpocwr PE-snepeuii u poxcoenue Hosvix Ljusumizanuii kaxcovie 150 mwic. nem
Mhuozoxpamnoe yeemyenue KPYI'OBOPOTA BOIBI ¢ npupooe.

Ter\perature variation (AT)

.-
.
MR -

-10

Poxnenue u poct [luBunuzamnuu, B cpeaneM, nmpooinkaercs okono 12 500 net (Jomunanta), u emé 12 500 Bo3Bpat 70 UCXOAHOTO YPOBHS.
ITepssie 12500 ner, ato nerctBo LlmBunuzanuu, koropoe BCEI'/IA Hy)xnaetcs B noazuepkke B3pocion XKuzHu.

ATnanTHIa, 3apaHee, 03a00THUIIACH O CO3/IaHUH TUTAHETAPHOW BOJTHOBOH SHEPreTHYECKON HHPPACTPYKTYpPHI,

KOTOPYIO MBI Ha3biBaeM Meranutuyeckoit LluBunu3zamuen.

MeranuTideckasi IUBUIN3a1IMs, ObUTAa MOCTPOCHA HAIIIMMH OTIIAMH, OUY€Hb HaJIEKHO U MPOCTO.

B Helt HeT HMYero, 4To BBIXOJUT 3a MPEeIibl HAlllMX CErOAHSAIIHUX 3HAHUMN.

Omna He TpeOoBasia TOIUTMBA, HE 0OsIach 3eMJIETPsICEHUH, paboTana Haa&KHO B TeueHUH 10 THIC. TIeT.

310 1103BOIIIIO KOM(DOPTHO pa3BuThes Hamiel [{uBunuzanuu 1o HoBoit Opsl.

[Tocne yero, MbI cTajiv pa3BUBaTh CBOIO HU3KOYACTOTHYIO BOJHOBYIO SHEPTOCUCTEMY, CTATIU CAMOCTOSITEIbHBIMH.

MBpI ¢ 6:1aroJapHOCTBIO IOJIKHBI OTHECTUCH, K TAMSTH HAIIUX MPEIKOB, K MaTEpHAIbHBIM OCTATKOM IIUBHIIM3AIIMH ATIAHTOB.
UYepes 100 ThIC. 1€T HAM MPEACTOUT CO3JaTh AHAJOTHYHYI0, YHUBEPCAIbHYIO SHEPrOCUCTEMY I HAIINX JAETEH.
Jymaro, HaMm OyZIeT 3TO MOJI CUJIBL.



§5 Onpenesienre yposus mopsi B0 Bpems Besmkoro Iloroma.

Hagaiite onpenenum, u3 umeroniuxcsa Cienos, ypoBeHb BOJIbI B OKE€aHE /10 OTOIMA U MOCIIE MOTOoMA.

Jis aTOro Bocnoib3yemcs nporpammoii ['yrin-ITnanera, garomeit MHOTo WH(OpPMAIIMK IO TOBEPXHOCTH HAIICH MJIaHETHI.
B niepByto odepenn Tonorpadguueckoil HHGOpMaIUU M0 6EpEroBbIM JTUHUSM.

Yem fo71b1IIe CYHIECTBYET OEper, TEM OH BBIIIE, TaK KaK BOJA MOCTOSHHO yriryOssieT Oeper, oAMbIBas CyIy.
Buauaie riiyObuna 6epera pactér 6sicTpo, 10 10 metpos 3a 1000 siet, nocreneHHo 3ameisasch 10 1-2 merpos 3a 1000 ner.

[To BBICOTE IpEeBHErO Oepera, Mbl MOKEM MPUMEPHO OMPEACIIUTD MPOJAOHKUTEIBHOCTD CYIIECTBOBAHUS 3/1€Ch BOJIBI.
Oco6eHHO XOPOIIO MPOCMATPUBAIOTCS IPEBHUE Oepera B MyCTHIHAX M MAJI03aCeIEHHBIX MECTaX IJIAHETHI.

Yepes Bcro Caxapy, B Adpuke, uaér apeBHuit oeper Cpean3zeMHOro Mopsi, BICOTOIO OT 8-20 METpOB.
Otot 6eper obpazoBaiics nocine Benukoro IloTorma, noka okeaH OCTbIBaJI B TEUEHUH OKOJIO 2-3 ThIC. JIET, 10 Havajia JeJ000pa30oBaHus.



Puc.40 beperosast tuHusl, OcTaBLIasCsA OT MOAHATHS BoibI ociie Benukoro Ilorona.

— —
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beperosas nmuHMs yeTko BUHA Ha npoTsukeHuu 3000 kM.



Puc.41 Bun Ha 6eperoByto muHuUIO B mycThiHe Caxapa

Hcnonb3ys HacTporiku mporpammsl ['yrin-IlmaneTsl, Mbl MOYXKEM MOCMOTPETh KOHTYPHI CYIIH,
MIPU OJIHATUH YPOBHSI OK€aHa Ha 3aJJaHHYIO BBICOTY.



Puc.42 Ilyctens Caxapa, ypoBeHb MOps OAHAT Ha +210 M

Ceeepo-Bocmownas Caxapa  30°27'14.58"C  28°3525.34"B Vposens +210m

BnoBosb mourpaBmmch ¢ pa3InyHbIM YPOBHEM MOPSI, B Pa3HBIX YaCTAX TIAHETHI,
CTaHOBUTCS MOHATHO, YTO ypoBeHb +180M(+174 M) Hanbonee 00bEKTHBEH.



Puc.43 Ilycteina Caxapa, ypoBeHb MOps OAHAT Ha +210 M
" A

Ceeepo-Bocmownas Caxapa  30°27'14.58"C  28°3525.34"B Vpoeens +210m



Bocmovnniii beper Kacrua 40°17°25.54"C  53°11'53.39"B

Vposens +174m




Puc.45 ITycteas Caxapa, Bo3iie ApeBHEH OeperoBoil IMHWN, OKAMEHEBIIUE JIOMOTOMHBIC JCPEBbS

B Cpenmsemuom mope, rmocie Benmkoro noromna, o6pa3oBaics 00IbIION OCTPOB.
OueHb HHTEPECHO MOUCKATh CBEAEHBS 00 3TOM OCTPOBE, Y IPEBHUX MOpEILIaBaTeleH.




Kax mMb1 BUAUM IMUPAMUIbL FI/IBBI, B PC3YJIbTATC 3TOTO OKa3aJIiuCh B BOIC.
HO, Hallly OTIbI OBLIH TaK HNCKYCHBI, B CTPOUTCIIECTBC METAJIMTOB, YTO OHU BBIACPIKAIN U TAKOC COOBITHE.

Puc.46 Bun CpenuzeMHOro Mopsi Ipy NOAHATHN YPOBHS MOps Ha +174 M.
"

.




VYpoBeHs B +174 M ynanock yCTaHOBUTH TaK TOYHO, IO OOJIMIIOBKE TUPaMHIbl XedpeHa.
Omna 2000 neT crosia B COJIEHOM BOJIE, BBICYHYB TOJBKO CBOKO BEPXYIIKY.

Ecnu BeI motinére Ha 3amaj ot Heé, TO IpeBHUN Oeper Mopsl, HIAET MMEHHO Ha 3TOU BBICOTE.
[Tonmywaercsi, uto Chunke mpocrosit moz Boaoi 6onee 2000 ser.

PI/IC 47 anaan[a Xe(bpeHa notepst OOJIUIIOBKU Ha BBICOTE +174 M Ha,II YPOBHEM COBpCMCHHOI‘O OKE€aHa.
g L) e TR AT = e Al
~1- ._._.- s g ! T LN ﬁ‘f"".- x AR




Puc.48 Caxapa, npeBuuii 6eper Ha ypoBHE +174 M.

Ha npeBHeMm Oepery Koraa-To, moX0oxKe, JKUIH JTFOTH.



Puc.49 Caxapa, ocTaTKu CTpOCHHI Ha ApeBHEM Oepery.




Puc.50 Caxapa, cosieHble OCTaTKU APEBHETO MOPSI.

29°53'30.00"C 30°31'9.58"B

Jlo cux mop, B CTBIKAX IJIMT €TUMETCKUX MUPAMU/T TIOSIBIISIOTCS COJICHBIE MOATEKH, XOTs OHU yke mouTH 10 000 jeT kak BTN U3 BOJIBI.



Puc.51 IlonTéku conu B €ErUNETCKUX MUPAMHUIAX.

12 000 net Ha3zan, U3 MOJIO JbJA, MOSIBUIACH HOBas 3eMitsi, ocTpoB bysH (Meny Kacnuem u bantukoii), octpoB EBporna, moixyoctpoB Cubups.
Ha stom pucynke xoporo BuaHO, kak CHOUpPE cTalia 3eIEHBIM TPOI0JDKEHUEM A3WH, YaCTh KOTOPO# Oblja CMBITa BOJAMH MOTOIIA.

C BocTOKa ocTpoBa bysiH, MBI BUIUM MTPOTOKY, KOTOpas cyiiecTBoBana Mexxay CeBepHbIM okeaHoM u Kacrnmiickum(CpeauzeMHbIM) MOpeM
OT0 NpPOTOKA MPOCYIECTBOBAJIA TIOYTH JI0 HAILLIETO BPEMEHH, €€ CIIe/Ibl XOPOIIO HAaOMI0JaeMbl U CETO/IHS.

B JloBeneconoii kuury, B Ckazanuu o 3emiie Opaiizkoit, [{aps Capor, mo 3Toi mpoToke npuruibul B Erurmer, rie 00y4rmt MeCTHBIX Jitoaen azam [{uBumm3anmn.



Puc.52 EBpasus, KOHTypHI cyliy Ha ypoBHe +174 M

Vposenv +174 m

Ha yposne +135 M MbI BUiuM Hauasno oOpa3zoBaHue ApaibCKoro Mopsi, pasaenenue Yeproro u Cpenn3eMHOro Mopew,
Coenunenue EBpornsl ¢ o.bysHom(I'unep6opeit), Bbixox nupamusi I 'u3bl Ha cyiry u TA.

Taxum o6pazom, Mbl MoxkeM yTBepkaats, U3CJIEJJCTBUS, uro ypoens Boabl nocie Benukosa [lotona 611 Ha +174 MeTpa Bblllle COBPEMEHHOIO YPOBHS
MOpAL.



Puc.53 EBpasusi, KOHTYpHI cyliy Ha ypoBHe +135 M

Vposenv +135 m

Teneps naBaiite u3cieayeM, KakuM ObUT YPOBEHb OKE€aHa JI0 Havyasia IMmoTora.

3nech BC€ okaszasioch emié npoiue, Tak kak ['yra-Ilnanera yxe oOpucoBana 3TOT ypoBEeHb MOPsl HA CBOMX KapTax.

OH pageHn -180 M, 1 Ha3BIBAIOT OHU €TO MIETb(OM.

3a 100 TsIc. n1eT, moka Geper ObLT cTabuieH, OH cTai BeicoTol B 180 MeTpoB, To ecTh mpubbIBai Ha 1,8 Merpa kaxxayio 1000 ser.

311ech Mbl BUJIUM 3aJIUBBI U pycia BEIUKUX PeK, KoTopblie ['yri mobe3Ho mpopucoBait i Hac.

3nech MBI BUIUM, uTO AHIIHs Oblia yacTeio EBporbel 12000 et Hazan, mpaBaa oHa ObUTa TOTAA MO0 JIHA0OM.



Puc.54 Mopckoii menbd, TpeBHII ypOBEHb OKeaHa Ha ypoBHE -180 m.

47255:27.15:C

Dpanuns

AHaJIOTUYHO MBI BUJUM, YTO ITIOJIYOCTpPOBa KpBIM HE CYIICCTBOBAJIO, OH OBbLT KOHTHHEHTOM.



Puc.55 JlonoronHsiii ypoBeHb YepHOTro MOpsI.

Monaosa

- Kpacuoaapcrui xpai
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VYuénsie ceoumu MCCIIEJJOBAHUSAMMU, neitatorcs "3amectu" 3TH Clesl.
Ot Hac, KaK OT JETeH, MBITAI0TCS CKPBITH ""B3pOCIbIe" MpOoOIeMBI.

BbI He cMOkeTe HaliTH HaydHBIX PadoT 10 YPOBHIO OKeaHa WiH bantuiickoro Mops.
51 nonro meITancs HaATH Takue paboThI, MPAKTUYECKH 0€3yCHEIIHO.

Tak Kak OHU JAIOT OJJHO3HAYHBINA OTBET HA MPOOJIEMBI TTI00ATHFHOTO MOTETUICHHUS, TOYHEE II00ATLHOTO MOXO0JI0JaHuS,
a 3HA4YUT U NpodiemMy cokpaileHus: HaceneHus LluBunuzamnum.



Mtue ynanocs HaiiTu padoty [.A.Cy6eTTO0, 110 ypoBHI0 Jlamoskckoro o3epa.

Bb1 BuguTe, uTo ypoBeHb BoAbI B JIamokcKkoM o3epe, yueHslid pucyet K +100 M npubnmxkasce k 12 000 net Hazaz.

[Ipu 3Tom 10000 net Hazan ykasbiBaet ciyck Jlagoxkckoro o3epa, ykasaB ypoBeHb + 70 M.

IIpo kako¥ cryck MOXET UJTH peub, €CIIM MaKCUMaJlbHasl BbICOTA HEBCKOI paBHUHBI, B pailone [lokiioHHOM ropsl +64 M.
Jlapoxxckoe ozepo 10 000 et Hazam, 6pUT0 YacThiO banTuiickoro Mops, u JIagoskckoro o3epa He CyIIECTBOBAIO TOT/IA.

Puc.56 Yposens Jlagoxxckoro mops 3a nocieanue 12 000 et

YAK 551.896
bbK 26.222.6
A. A. Cyberro

UCTOPU POPMUPOBAHUA AAAOXCKOIO O3EPA
M EFTO COEAUHEHUA C BAATUUCKUM MOPEM*
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Puc. 7. Pexonempyxyun ussmenenuii ypoauen Aadoxccxozo ozepa u baamuiicko2o Mopa 6 no3dne- u

Terra Humana

NOCALTEOHUKOBHE



[Tonyuenune nndopmarmm 06 ypoBHE MEPOBOTO OKE€aHa WK XOTs Okl bantuiickoro mops,

OTKPBUIO OBl HAM TMOJIHYIO KapTHHY MPOUCXO/ISIIEro Ha 3eMIIe.

51 uMero BBULY TTOXOJIOIaHUS HITH TTOTETIICHUS.

Ecnu ypoBeHb majaer, To 3TO MOATBEPKAAET MOCTEIIEHHOE TOX0JIOJaHUE U YMEHBIIIEHUE BOABI 32 CUET €€ 3aMep3aHusl Ha MOJI0caXx.

Hudopmannio 06 3TOM, K CoKaJleHHE CKPBIBAIOT, pa3CKa3bIBasi HaM O MOTEIUICHUH U HE TPUBOAS JOCTOBEPHBIX (PAaKTOB STOMY.

EnuHCTBEHHOE, YTO MHE YIAJIOCh HaiTh 10 bantuiickomy Mopto, 3To KaHauaarckyto padory Kynukosa E.A., 2015 r.,
KOTOpas TOJBLKO KOCBEHHO KacaeTcsl ypoBHs bantuiickoro mops B paitone Ctokrosbma (moyemy He IlerepOypra ?77?).
3TO CHIIBHO YIUBIISIET, TaK KaK ypoBeHb Mopsi u3Mmepsuicsa B Cankr-IlerepOypre exeqHeBHO.

ITo mpukazy Iletpa -1, B Kponitaare 6b11 MOCTpOEH crieluanbHbIN (YyTIITOK,

OTHOCHUTEJILHO KOTOPOI'0 YPOBEHb U3MEPSETCS €XKeTHEBHO B TeueHuu Oosiee ueM 300 mer.

Kak mb1 Bugnm, naxe [lerpa-1, cunpsHO HHTEpEecOBal BOIPOC MOXOJIOAAHUS-TTOTETLICHUSI.



Puc.57 Yposens mops B paiione Ctokronbma 3a nociegnue 200 ser.
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Puc. 2. 3anucu ypoBHsi B CTOKrojibMme

OKEAHOJOTNR, 2015, mon S5 M 1, ¢, 515

DOHIHKA MOPH

VK 557.465

PO/Ib BAPOTPOITHOIO BOJAOOBMEHA B ®OPMHPOBAHHUH CIEKTPA
KOJEBAHMI YPOBHSA BAJITHICKOIO MOPS
© 2015 1. E. A Kymxon' 2, WL T1 Measeaes' *, K. I1. Koarepmanw®
Hncmumym oxeanarovuu us. 111, Hlupwona PAH, Mockea
‘Mocxoecxuii socydapcmaeennwi ynueepcumem un. M.B. Tavowocoea, seovpaduseculi paxy.soumem
e-mail: KulikovE@ocean.ru

Mocrymiia » peaaxumo 08.11.201) £, nocae sopaborim 07.02.2014 ¢

MpI BUIUM, 4TO ypoBeHb bantuiickoro mopst 3a mocienuue 200 ner yman Ha 1 MeTp.
Toxxe camoe MbI HaOIrO1aeM B paborax Cyooeto I.A. (puc. 56). o Jlagoxckomy o3epy.

Orto moATBepxkaaeT rpaduK TeMIrepaTypbl 3emin 3a mocieaaue 420 ThIC. JIET PEICTaBICHHBIH HHCTUTYTOM APKTHKH.

CJ'ICZ[OBB.TCJ'IBHO, MBI HaXOAUMCS Ha MCJICHHOM, ITOCTOIHHOM CHUKCHUU TEMIICPATYPhI 3emiH.



§6 Ilapamerpsl Beaukoro Iloromna.

Brb1 BuguTe, ecnu He 3a0uBaTh ce0e rojI0BY MPUHOCHBIM MHPOBO33PEHUEM, MHEHUEM aBTOPUTETHBIX YUCHBIX,
PEJINTHO3HBIX OPTaHU3ALNH, IIAMAHOB U 330TEPUKOB, TO HE COCTABJISET HUKAKOIO TPYy/a MOJYyYUTh OTBETHI, HA BCE HHTEPECYIOLINE BAC BOIPOCHI.

Bot napameTtpsl Benukoro [loTomna, koTopble ObUIH MOJIy4€HbI U3 CIEACTBUS (PAKTOB.

Puc.58 [Tapametpsl Benukoro [loTona.
5. ITapameTpsl Beankoro IToTomna.

I cvormu ONPENENHTE CIEOVIOIIHE JaHHEIE O Benuxom motomne:

OO7 4

1. Mata gawana norona: 972300 2. 00 H.3.
2. YpoeeHs Mopa mocye motona: +J /4l ad

3. YpoBeHE Mopa Ho moTona: -/ SUFZ0
4. Hanpaeneuue setpa: Ha H020-80CHOK

5. OnurensHocTe nueHeR: 40 JHEL

6. Iloprmenue ypopHA Boge: f SO C
7. Obuui nogséM Bogk: J04E50 ad



§7 MartepuajbHble cBUAeTeIbCTBA Bestukoro Iloromna.

Bemmkuii I1oTonoB ocTaBmI COTHH THICSY MaTC€pHAJIbHBIX CBUACTCIIBCTB, O KOTOPEIX HE OYCHB CIICIIAT Pa3CKa3bIiBaATh.

Ha puc.59 s nonsitancs n300pa3uts, kak Beirigeno Cpean3eMHoe Mope J10 OToma.
ATnaHTuy g HapuCcOBaJ MO AaHHBIM npenocraBieHHbIM Kputues u Tumeem B "/uanorax" I1narona, B IV Beke 10 H.3.

Kak numier Kputuii, Ha ocTpoBe OMIM ropsiune KII0YM M KIMMAT ObUT TPEKPACEH IS )KU3HU JIIOJIEH U )KUBOTHBIX.
ATnaHTHYeCKas TpPEUIMHA IPOXOAWIA PSAIAOM C 3al1aJlHOM TPaHULIEW OCTPOBA, OHA U NOAOrPEBajia BOLY B IOA3EMHBIX UICTOYHHUKAX.



Puc.59 PecraBpanust ATHaHTHABI HA TYTII KapTe.

Pexoncmpyiyua noeepxunocmu 3eactu 0o naverra Beruxoea Iomona (12000 rem)

B BocTOo4HOI yacTi ATiIaHTHIBI ObLIIA JOJMHA, KOTOPYIO XOpoIno omucan Kputwii.
Omna OblTa oKoMaHa OOJIBIIMMY KaHAJaMH U MIPEICTaBIsUIa U3 ce0s MPSIMOYTOJIbHUK.

OTHU KaHAJbI A0 CUX IOPp BUAHBI HA THE OKC€aHa, Kyla OIIYCTUJIACh ATJ'IaHTI/II[a.



Puc.60 IIpsimoyronsHUK, 00pa30BaHHBIN KaHaJaMH, KOTOPbIE TOYHO onucan KpuTui.

Moe | nym | Mo |
Imepwety DOCCTOMSE M iy S0rvh T Sret w Soeie

170,% [Feammrin S |
M
100,68 rpagyos

lfovwhl v I

COOSIC earth

Muorue UCCJIEJJOBATEJIN uckanu Atnantuny B Tuxom okeane, B CeBepo-JlenqoButom okeane, ABCTpainu, Jaxe B MOHromw,
TOJIKO HE TaM, T7ie oHa Oblna ykazana Kputuem, Tumewm, [Tnatorom.
[ToTomy uTO, MX 3a7a4a ObLTA UCCIETUTH ATOT BOIIPOC.

[IpaBna ObLIN U TE€, KTO YECTHO MCKAJ TaM, IJ€ HAJO.

Hanpumep, HopBexxckuii apxeonor Typ Xeiepaan, COBMECTHO C POCCUMCKUM ITyTemecTBeHHUKOM Opuem CenkeBryeM 3HaNU rie ATJIaHTUa, HO NIONAcTh
Ty/la OHH HE MOTJIH.

5000 mMeTpoB BOJBI HUKOTO TyJa HE JIOIMYCTHT, 1a ¥ JIEHEeT UM JJajld HEe Ha 3TO U3CJIEe0BAHUE, TO OHU CHIENIAJIH MOIMYTHO KaK-Obl.



OHM nCKanM OCTATKU LMBUIM3ALMK ATIAHTOB Ha 3anagHoM Oepery AQpuku, To €CTh HAIIPOTUB ATIAHTUABL.
PazymHo monarast, 4To ATIaHTUAA JOJDKHA Obljla OCTaBUTH CIIE/IbI Ha 3amaHoM Oepery AQpuku, 1axe Mocie NoTora.
W KOHEYHO OHU MX TaM HallUIH.

OTO MeraMTHUeCKui peunou nopt JIukcyc.

Puc.61 3anagnas Adpuka, Mmeranutudeckuid mopt JIukcyc.




Puc.62 3anagnas A¢puka, Mmeranutuueckuii mopt JIukcyc.

.




Puc.63 3anagnas A¢puka, Mmeranutuueckuii mopt JIukcyc.

Taxk e MOXHO IIPEANOI0KUTh, YTO KpyTiible nupamuibl batasl, B MaBpuTanuu, ObUTH CTPOSHUSIMU ATIAHTOB.



Puc.64 ITupamuga B batae, Amkup.

bammua, Maepumanus



Puc.65 Ilupamuja B batae, Amkup.

>
f ”

bamua



Puc.66 Ilupamuna B bathe., Amxup

bammna

B 50-x romax mpormmioro Beka, (hpaHITy3bl IBITATHCH pa300MOUTE 3TH MMUPAMHUIBI TSHKETBIMA OOMOAPTUPOBITUKAMH.



Ha puc.65 BbI BUgmTe pe3ynbTaThl IBYX TOYHBIX MONagaHuii 60MO, B OHY U3 MUPAMULIL.
WM He ynanoch pa3pylIuTh 3TO HacleAne APEBHEH HUBIIN3AUN ATIAHTOB.

B onpaBnanue cBoero "eBpomneickoro" Banaalin3Ma, OHU PUBEIIN JOBOJI, YTO MECTHBIE KOJIIYHBI,
C IIOMOIIBIO 3TUX HI/IpaMI/II[, 30M6I/Ipy10T aJI)KI/IpI_IeB Ha BOCCTAHUC HpOTI/IB KOJIOHHUAJIBHOI'O pemHMa qbpaHI_II/II/I.

Puc.67 Ilupamua B batne., Amxup

bamna



Puc.68 Ilupamuja B batue., Amkup

Bamna



OcHOBHBIE TIOCENIEHHs IUBUIN3aUU ATIAaHTOB, B Cpein3eMHOM MOpE, CETOIHS HaXOAATCs Ha TpaHUIIe IIebda, To ecTh Ha riryoune -180 M.
ITpaBaa oHM OABEPIIIMCH KOJIOCCATBHOMY JABMKEHHIO BOJBI BO BPEMs IIOTOMA M BO3MO>KHO HaBEYHO 3aHECEHB! MJIOM U CMBITOM OYBOH.

B 2000 r. akBananruct u apxeoJor, ¢ppaniry3 @perk Koano, ooOHapyxwit B Oyxte AjleKCaHIPUH OCTATKH IPEBHETO ropoja I epakimkoHa.
B npeBHme BpemMeHa 3TOT ropoj Haxoauicst Ha 6epery Huua, a ceifuac o HaxoauTtces B Mope, Ha riryoune 10-20 meTpos.
DT0 HAaXOJIKy MaJIO 03BYYHBAIOT, 1a)K€ B PYCCKOM BUKAINEAUU Bbl HE HalAETe cBeJeHHs O ['epakinkoHe.

Hctopuku 1 ucciieioBaTely OnsiTh HAYMHAKOT ""3aTanThIBaTh' 3TH CJEbl, pa3CKa3biBasi, UTO ATO 12 BEK 10 HAIIEH APbI.
Torna Obl, 3TO OBLT MOABOAHBII FOPOJI, MOTYYaeTCsl, TAK KaK MOpe oTcTynaer, nociueaaue 12 000 ner.



Puc.69 Ilonoxxenue I'epakinnkoHa Ha KapTe IyIJl.
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[ epaxnuxon



Puc.71 I'epaknukoH, MHOTOYHCIICHHbIE aTe(aKTHI.

I'epaxauxon




Puc.72 I'epakiiikoH, nopaxaroliasi BOOOpaxKeHus CKyIbOTypa
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I epaxniikoH



Puc.73 I'epakinkoH, pa3pylI€HHbIE KOJOCCHI.

I'epaknukon



Puc.74 T'epakiukoH, mopaxkarolas BOOOpakeHHUs CKYJBIITypa U cTelna, Ha Oapxke. Bunx cBepxy.

I'epaxnuxon, Ha bapoice



Puc.75 I'epaknukoH, nopaxaromiast BOOOpaXeHUs CKYJIbOTYpa
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T'epaxnuxon



Puc.76 I'epakiiukoH, BETUYECTBEHHBIE CTEIBI.




Het coMHeHus1, 4TO MONTy4YEeHHBIE apTeaKThl OyyT CIIPATAHBI,
Kak 3TO CIYyYHJIOCh C MHBEHTApHOU cTenon xpama Mcuasl B ['uze.

Puc.77 NuBentapuas crena xpama Mcupl.

Hueenmapras cmenna xpama Heudw



B 19 Beke Ortoct MapuetT, u3BeCTHBIA (PpaHITy3CKHI apXeosIor, 0OHAPYKUII ATy CTeny B Xxpame Mcuapl,Bo3ne nupamMuasl Xydy.
Oto ObuIa OoJbINas yaava, Tak Kak Ha MTHBEHTAPHBIX CTEIaX XPaMoB, JUIS MaJJOMHUKOB MUcanach nHGopmanws,
KOTOpasi pa3cKa3bIBajia O Xpame U MECTHOCTH, B KOTOPOI OH PACIIONIOKEH.

Ha cerogusamnuii genp, sta crena spisercs EJJMHCTBEHHBIM nucbMeHHBIM HCTOYHUKOM, pPa3CKa3bIBAIOLIMM O MMUpaMHe Xeorca.
Omna 110410 BBICTABJISIACh Ha LIEHTpaJIbHOM MecTe B Kanpckom My3el, 10 TOH MOpbI, I0Ka €€ HE CMOIJIM IIPOYECTb.

B Tekcrte cTenbl roBOpuiioch, BpeMeH Xeorca, 4To Tpu Benukux nupamuasl noctpousiv boru, korna He U3BECTHO,

1 4T0 (papaoH XeOoIc MbITAICI UX PACYUCTUTH U MOCTPOMIT BO3JIE HUX ATOT XpaMm Mcusl.

[Tocne sToro crena 6puTa yOpaHa ¢ SKCIO3UIMH, U Cyb0a €€ 10 CUX MOop He SICHA.
Eé TexcT npoTuBOpeuni, BceM paboTaM apXeoJioroB, HCTOPHKOB U MPOYUX HCCIICOBATEIICH.

TaxoBa cyan0a r060ro apredakra, MPOTUBOpEUAIIEro OGUIUATBHON HAYKH.
Haneroch x0Tst OB, 4YTO UX HE YHUUTOXKAIOT.



